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ins stlhmh!Base(subase),~~, islccated cbnmcea. mesubase,~is~frnrestigated -partof-m=3=b islocatedontheeastbankofthaThaxms 
River~MlysixmilesncathofLcqIslaWSamd. Avicinity 
map is sham in Figure l-1. 

meSubaseislocatedintheTawnsof~andQrotan, . 
mrnwtmtandcaersistsof~~y547acresoflanl. me 
site lccatian is shown on Figure 1-2. 

This fieldsan@irqplan~theBfield 
i.lmstimon prcsramti&willbe~onnedbyAtlantic 
~SmiCes,Inc.(Atlantic)aspartoftheNaval 
-tion Resixxatim (IR) program (f-lyrn). mepmqram 
~istsofbsomelsofinvestigaticinandevaluation. meStep 
Sib=Inspectirnm isa~~~Ucabletofiveofthenineidsntified 
sites. ,pleobjectivesofthesitehspection(StepI)areto 
~the~orabse=e,aswellasthecffderofma~~, 
0fspecifictoxicor~cenrtaminantsidentifiedorather 
--h=Ik3wfrich=ybe~in coweneationsconsideredtobe 

-risk. Step+clMesaninitizLfieldsamplirg 
toidentifyifcmbnunationispresentonsiteardwarrantsa 

fnclude: 
investfgatian. TheStepIsitestobeimmtigated 

1. CBC Dmn Area (Site No. 1) 
2. Rubble Fill. at Bunker A-86 (Site No. 4) 
2' Torpedo Shops (sit" No. 7) 

l Goss Cove Lardfill (Site No. 8) 
5. oVerBankDiqcsalZmaNortheast (OBDANE) (Site No. 14) 
7"' SpentAcidStOragea+D~Area (SiteNo. 15) 

l Former Gasohne Statmn (Site No. 18) 

-l- 
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1. JkaaA Gm3fil.l (SiteNo. 2) 
2. Over Bank Dispcml Arerr (Site No. 3) 
3. = Area (Site No.6) 
4. Lamrsubase 

meStep1azxHtepIIsite- c8ltaesubaseareill~ted 
on Figure l-3. 
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f---- 2.0 SITE EAacKmD 

r” 

ms~incl~~subasehistary,an c3vemiewofti 
~~&tegeologyandhydrolcgy,specificsitehista&d 

,avaUablectmical data, site 
and,asumaryofactualarrlpotentidl 

--, 
msite and offsita health aid 

ernruppmperrtaleffectsfoa:~sitetoba~ . 

2.2 Miacent Iand use 

~the~,intheGalesFwquectionofkdyad,~is 
=siaerrtialMw. ThisiI2cludesresiderrtfaldevQl~alcarJ 
MilitaryHighwayan3LarrgCenreEzlbadimdiatelynmthofthe~ 
gateexlbmceofthesubase. 
Rcutel2,astatehighway. 

Theeasternbandaryofthesubaseis 

andittxansitionstoa 
sevemlhcanesarelocated5l~Routel2 

-areaIlBartheu 
crysm~Rced~~fonnsthe- ~ofu,SSe. 

cunmaaldevel~intiureatiudesa~,carsales, 
=staumm,mgasstatiaa. onmesoumsideofaystalLakeRoad 
areseveralres~holmes;eurther~is~hcusirY3. me 
WesternbacadaryOfthesubaseisthe~Ri~ T!tlearealard 
use is sham on Figuz 2-l. 

-60 
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2.3 

2.3.1 General 

InfcrmatimmgzMiqsitegeclogyandhydrologyan3basedonUS 
-~-=MJ=S)plblwned=-W@- with field 
d3SPZZkttcars. 

T!heSubasesiteislocatedin~NcathernAppaU%mMarmtain 
BeltofthsNew~Rlysiographicprwin=e. !Q%3- 
tqqmphyisaresultofglaciatim. ~siteissituat&inthe 
EmZeznuplands~0f~whichcoprsists of irregular, 
hillyarezwwi~~~,exposedrockledgesand~y~ 
Msvezl vall5?y3. 'Iheaareais bodeYedto#ewestby~tidal 
estlmqofule~RIvBI=. !nlewEsteml areaoftheSulm3e(LakRI: 
Subaseama)islcca~matemace OfuIemalmsRi~. sitzs 
wimnthisteYzace flatamaincludethecB#),GcQscrrvleLandeill, 
andtheXma?Subase. TheAreaAIadfill,OverBankDispcmlAma, 
cBcDmnAma,IbbbleFillatwpiker86,SpexxtAcjd~ard 
DiqmsalAreaarrlOBDINEmas~locatedfnuplandareastc~ 
e2u3toftheriverteImace. 

2.3.2 Bedrtxk Geolcay 

BettrodcGeolcgicHapoftheImcawiUeQMmngle 
r- 

#V W-cJw-l~ 
rock. mebedrock isdiviaeainto~agegra3ps,~ilnianand 
Pm-Pennsylvanian.an,local~~ acaqqlexseriesof 
folds, faxilts, zlaiclinss, arxi synclines. me b&rock geclqy is 
shcwncarF'igure2-2. Ageneraleross-sectioar 
~IIS&XI in Figum 2-3. 

ofthegeolcgyis 

lmringthepre-sil~period, saTx3, silt, andclaysedinrerrts 
. 

~dep0sitedinthis~0fscpttheasternmmcbcut . Regional 

. 

tectmicactitityozurred 
P=-Pennsyl. 

c-i-=J- 
aMpmducedInagmaticplutcnswili~intnded 

--dldersedimentarylaym. T2leintnlsiansareparallelto 
~ol~sedimwtarybeds. Aslcwcwlingrateoftheintmsive 
layersresultedinthesegregatian0fmineralswi~tfrebedrock. 
ClranitiC 
rrrtertsedefannationforcesonthe~ 

PJ=BntYsylVatlian mckslocatedonsitearemsmbersofthe 
SterlirqPlubnicGrwpandceasistofignea~~ihtrusiveswhichhave 
-~tograniticgneisses. ?l3lisgrcupisfurther 
dividedintotheAl.a&iteGneissandGraniteQleiss. 
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80 - oronga-pink to Ilght-vey. tine- to mddlum-grobd. 
qul 

7 
onular gn4rrk 

% 
anlta 

qw 2. mktorllne. on 
compord of obout l quol amountr of 

ob\ta to rodk ali~octore. and &out 1 
pucrnt mognettb or QI much a1 2 pucmt mogndh and bbtltr. 

09 - oron 
? 

a-pWc to light-pray. mtilum-qrotnad. gnelrrk blotlti 
gfoni 4. moln conrtltuantr quorta - mkrocttna oligoclore with 2-7 
pwcrnt blotite and iron orldw. Localty contolnr murcovitr and 

porollellun of bbttta llokrr. Biotib tandr b 
be concenbotid on rwfocu betwun Imrer. Sam6 manby hove 
dightty coomar grolnrd rtreo!tr rkh In orange-pink mkroclhe tn 
Gnu grolnti gray quo&-mkrocln+plo btbrr rock. Locally 
mofK-poor elmiior to btotitk phoru of k 4 ok&It& gn&r (rob). 

Momacokd FormotIon 

mom - Indlrtlnctty loyrrdd light- to dark-gray. blotita-, quortz- 
frldrp.zr gnrlrr. and minor hornblmndr-bbtlb-quartz-kldapor 
gnrlrr: locolty qonltotd and mlgmatk. mln toywr of amphbollt4 
and quart-&r. 
dlrb-butad. 

BloUtr flokrr typlcalty rmoll and mortty l vonb 

Pblndeld Formotbn 

p - dork-gr&bn hornbknda-blotttr-quo&-pbglocbre gnek#. ln 
part dbprtdk: dark bblttr-quarh-pl@ocWe gculrt with 
varlobk omounb of mkrocllru: nrt-bbtttr-quorh-f&do or 
rchbt ond @n&r: amphbollt% i&r 

gz&lt.. . 
or-qua& gnabr; thin voy quo&t . . rare thkk whIta s 

rugory tutured b f-0 tlte- 

PC - cok-rllkota quortzltr and pndu. 

P’ - gorn~t-rNllmonl~-bbU~-qwtz-f*IPlpar l chlrt and n&r; 
qorMt-blotlb-quo&-lklw 

% 
nebr: btotlb-qwrtll- l Idrpor 0 

g&a: minor blotlto-quo&-on utru gnelor wtth dbprtda and 
cobrkrr omphbok; thln-bedd4 quortzltb. tocolly pyrltk. 

P’q - thkk- to thin-baddad. white or ton, to light-gra 
grr4nbh quo&W thin-b&d4 mkoc&our ark! 

, rorab 
qu 

0’ hllk; thin tntuloyrrr of garnet and &thnontb~e!$$y 
W 3 et ond QIMbO. 

Source: &lrock Gulogk Uop of uncarvl~~~ 
Quodrongk. USGS Coldamlth. 1967 

INSTALLATION RESTORATION 8TUDY FlChURE 2-B 

NAVAL SUBMARINE BASE OENEBAL a~o~oca~c cB088-SECTION 

NEW LONDON 

ORoTON, CT ATLANTIC ENVIRONMENTAL SERVICES, INC. 



TheAlaskiteGmissisa ararrJslpinktolight-gmy,ffrreto 
~gained,erzuigrmpllargneiasic~te~ofequdi 
-ofquartz,~,anddlbitetosodicoligoclasaanl 
small ammts of magmtifp (l-2%) ard biutite (2%). 

2.3.3 Surficial Geology 

InformationregaxWqthesurficialgeolcgypresentat~ 

~I&Q (RicrhardGoldsmi~, 1960). Wurficialgeol~of= 
obMnedfmltheT.msurficialGeologyof~ufu=asvill 

thesiteis shcwnanFigure2-4. 
which overlie the bedrock 

Mostof~surficial depcsi+sr 
areunmnsolidatedglacialmateriels 

depcdWMuringthe~eistoceneAge. meremainder 
dqmi~areprc&ck 

ofthesurfiti 

3nodi.ficaU. 
0fpostglacialgeo1ogicpmessesandman-made 

The glacial depositi are divided irrb two types: 
"clastsatiffeddrift, ortill (alsoluxmasgrandmoraine), and 
sbratifieddrift. me -iedrockmaterialwaslaiddown 
dkecUybytheglacies. 
lrutwaw streams 

Stxatifieddriftwasdepositedby 
frcmanearordistanticemass. 

Mc6tofthekedzck ismntledbyathinlayeroftillwhi~is 
generdtlyadense-mixture of clay, silt, sand, androck 
fragmmkrangirrgfmncobblestobculders.Themajorityofthe 
laaterialisunstratified,butlocallyccartainssndLlpocketsar 
lemsesofst&ifiedsamhndgravel. Tillisexpmedanmcqtofthe 
uplandsurfaceandpnhblyunderliesoutwashmaterialsinthe 
-J-m= Itvariescansiderablyinthicknessandinmarlyplacesis 
absent,hutaverages1essthan10feetthick. ThetiJ.listhi~ 
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on the xmrth slopes of 
scalthsides.metill 
fissile,kmldery,and . 
By silt ard 

hillsamithinstoabsexltcMthe~taryl 
ontheSubsei.seiulercunpact,locally 

l pmbmanUysaxd,ora fissile,bulderyard 
clay till. metypeoftillvariesbasedupaa 

thebedmcksmrce.TillhasbeenmappedattheAreaAUndfill, 
OBDANE,OverBankDispcsalAma,~!E~DrunArea,andtheRukbleFill 
at wlnksr A-86. ThesiteikeaALanZillboHers alluvimanlwamp 

•the~AW&lZhhl~the- 

St;ratiffed~,~~wasdPrVlfiitedbyglacialmeltwaters,is 
stzatifiedsilt,sandandgravel. Astheic?emlted~localbase 
levelsofstrems mrelc%med,thestratifieddepcsifn~leftas 
ridr3es, =unfW ~IZXUZS anapittedvaueyfloom. Stratifieddrift 
deposib3ammqpedantheSubaseintheamaofUx3~golfcaxrseard 
ncffthof~ballfields at the samern~onof~base.a‘lle 
spentAcidS'kmqeandDispcsal&maismappedcMzhebonJerofthe 
stratifieddriftandmea&ificialfillplacedinthefomer~ 
locatedwheretheballfield caznmtly exists. 

mtificialfillislnappedintheareasofthsGossCerve 
Iandfill, DPDO,amithemajorityoftheLmmrSubase. 

Eixtensive bedrock 
uxm#xmtmDstofthaz~~~-absenred -artc;rqps- 
obsemedatoradjacenttoallsitesexcepttheLcwerSubase. 

2.4 Site HVdmlaqy 

?heSubasesiteislocatedalcqthe elsternbankofthe?haanes 
River, within the lhames River watershed. misbasindrains 
qmxhtely 1,400 square miles of eastern thmectiaxt, westam 
mcdeIsland,andsouthc!eIkml~~. The-River 
origina&sinNomichardisfom&bytheShetu&& =um-=3 
Rivers. 'IbeYantic~RiveralsoenterstheThames inNorwich. The 
Tha=semntually~esintoLcngIslandSound,~tely 
sixlni.lesscuthoftheSubase. The Tllams River estuary extends fnYm 
ImrgIslandSounimrth16milestoNomich. Widths of-river 
vary Frau 1.5 miles at New &r&n harbor to about 400 to 500 feet 
wide at Norwich. 

Tbesurfacedrainagefrumthesitedis&amjestothewest 
tckJards the Thams River. several&XEllIBandpOMS~locatedti 
the now- sectionoftheSubase. Fourmajordischargepoirks 
arelccabdonsite. !hmdis&mqepointsarelocx&edneartheDpDo 

Another dischaqe point is situated near Pier 26. 
ZZkyepointislocatednearG0ssmveLaMfill. 

Amajor 
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ThewatemhedareasfortheSubasearesh.umanFigure2-5. The 
off3xisea3rrtxibutingwa~ totheeastofRclutel2isasparsely 
residenrtidLdevel~~withsomelimi~ ccxlmemialdevelw 
OllROUbl2tO~SOUth. 

2.5 WaterCualitvCbssification 

2.5.1 Water Cualitv Classificatim and Water Sumly 

mestateofCmm!dcd~ofEnnriroprmcartal~ mestateofCmm!dcd~ofEnnriroprmcartal~ 
(CrDEP) has classifies the lhmnes River water quality as sc/sB. (CrDEP) has classifies the lhmnes River water quality as sc/sB. s.s s.s 
classificati~ is descrhd classificati~ is descrhd asbdrr~suitableforfish,sbllfish, asbdrr~suitableforfish,sbllfish, 
andwildlifehabitati goodae&mticvalue;suitableforiMustrial andwildlifehabitati goodae&mticvalue;suitableforiMustrial 
cooliq;andsuitablefor cooliq;andsuitablefor -ti~boa~ard,insamsplaces, -ti~boa~ard,insamsplaces, 
baalpq. baalpq. me cilassificati~ is further descdsd~as pemltly ti me cilassificati~ is further descdsd~as pemltly ti 
~bgkerqualitycxkeriaoroneornmxcles~tadusesdueto ~bgkerqualitycxkeriaoroneornmxcles~tadusesdueto 

. . 

TheclpEphasclassifiedthegmxdwaterbeneaththecmtml 
and sc3ltbm subase as GB/GiL This classification is descred as 
grcxndwaterwhichmaymtbesuitablefordirectbmanamsmptian 
withaJtrn3edfortreatnE!&auetowaste m, spills, or leaks 
ofchemicalsorlanduse~,~maYbesuitablefar~~ 
p?mess~terandcool~waters. ?he-Wgoal,W 
~te,istomaisbinthewabratClassBc#nditiaPltthrt?lorx~ 
tenngoalistorestore Ulf2grand~~tO~water~ity. 
TIleCTUEPhasclassifiedthegrourdwateronthenorth~ofthe 
SubaseasGAincluding~~ALardfilland;idjacentsites,and 
theDFW site. Tbisclassificationisdescxihdaspresamd suitable 
for direct hman consq$hwi~needfor~~'Ihegoalis 
~maintaindrinkirqwaterquality. 

2.5.2 Water Sumly 

FWtablewatersqplytotheSubaseispmvidedbytheGmton 
Water-. TheGmtonwa~supplyispmvidedprirdpallyby 
lzwsdxsandmw 
locatedwithinthe 

with wells. The water slqgplies are 
poqimmk River wa- locat&eastofthe 

mbasetthesuJ3aseisnutloca~withinthiswa~supply 
watershed. 

IbehcmeslocatedonFbutel2adjacenttothenmthwst pO*iOIl 
0ftheSubasehave individual onsitewells, asdow alorq 
MilitaryHigIwayandLmrgcuveRcadnorthofthesubase.Several 
trailerparkslocated~thesubasehavewellsclassifiedas~~c 
watersq@ies. TheColonelLedyaxdMcbilHmeRirk,located 
adjacerrttothenorthgate,hasawell~lyandGraTldviewTrailer 
Park,locatedattheintersectianof~CaveRDadandRrrute12,has 
tm wlls for water scqrply. 

-149 



\ n
’ 

/ 



2.6 -ISites: SiteBackuruuMandNature ofprablem 

TheStepIsitesbh.icham3includedinthelRStMyconsistof 
the follawirrg: 

0 cBcDmmAn3a, 
o Rubble Fill at Bunker A-86, 
o--3= 
0 Gcescm?Landfill, 
oOuerBankDiqosalArmNortheah(OBD?W). 
oSpentAcidSWqeandDisposal&ea 
0 FarmerGasolineStaticm 

evaluate 3xmdial nmasureasmte. Atsumary of the site 
~~infarmaticarhasbeenmadebasedontheIASreport,the 
-reipart,-f=-e infomation developed by Atlantic. Site 
~ckgmurdinfonnationalsoincludessitehistoay,~lechemical 
data, site hspection cbservatims,andageneraldiscussi~of 
potential onsite andoffsitehealthandernrirormnental risks. 

2.6.1 CBC Drum Storaqe Area (Site No. 1) 

missiteislocatfzdintheno~sectionofth!ssubase, 
adjacenttothedeplcyed pmonnelparkingareaand,JhaAlandfill. 

. . Asite planshowiqsitetopogra~y, drainage features, andutility 
hformati~ is shown on Figum 2-6. lhebpogE@yslopestuLwdthe 
site fmuthe sauthata 25 to 3Opementgrade. Thesiteama is 
unpaved and generally flat. 
northeastand 

Surfacedminagefromthis site flaws 
--UW=@W?W~- 

intotheAreaAWi2tlEUld. 
parkiIxJlutand 

ThKXfkdm. 
-site isunpavedandisattheecQeofa 

?heIAsi~fied~~ix55-gall~drunrsofwasteoil,lube 
ofi,mcQaintmteridls. somSofthedrumswereok3emed leaking at 
thattime. Basedanthesitevegetationardtheamuntofpetroleum 
onthegmur&theIASconcluded~thesitehadnutbeenused 
within thelasttmyearsoftheirfield obsemations (1982). 

Atlanticperfornwda inspctionofthis siteonOctobr20, 
1988. !hm55-gallondrumslabelledase@neoilwereobse~~d. No 
surfacesoilstainigor,stress& vegetationwasevident. Accom3i.t-q 
toMr. WilliamMansfield (Pot), thedrums atthis sitem rexmved 
andpmpe.rlydiqcsedbytheNavy. 
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Thaehasbeennocailaracterizati~ofthesurfacesoilshthe 
cKzDmmArea. chemicalsassociatedwithwasteoilinclzlde~leum 
w===-=~-. -w----=w~ 
whichposeno seriwsrisktotheemirwmmt,butdo~ 
volatileorganic-, scmeofwhid~maypose asignificantrisk 
~~~.T!hemsttypicalmeblsassociatedwithwasb 
oilareleadand~~,bathof~~maypos8asignificantrisk 
tOthf2ernrirmmerrt. 

2.6.2 RutWe Fill at Rmker A-86 (Site No. 41 

Thesiteislocabdadjaoe&toadirtaocessmadtoBunker 
A-86 off of wahoo Am in the north ceRtralsec3&xIoftheSubase. 
Therutbleareaislocatedadjacenttoandmr&ofthsdirtmad2ux3 
west of Bunker A-86. Asiteplanshowirrgsitetqqmphy, drahage 
f~~,andutilityinforapatianisshrrwnanFi~2-7. The 
bpgmphyatthesiteslapes 3o~to~nenrth-narthsastdclwn 
tOths~AIi?UX3fillandWetlard. Thesiteiswocddadjacerkto 
thed3rtmad.Surfacedrahagefmmthissiteflrm3tothe 
IlOdh-W, ar=rpssthe&xaAIarWil.lhtotheAreaAWetlaM. 

meIASreportidentified 
this site includiq colElee, 

caastructicarmaterialsdisp0mdat 
a!qaalt, anelectric-,tar 

budcetq~andgrwel.~cancludedthatthedisposalof 
laaterialshadncrt~~~anfarmore~10yearsatthesite 
prior to their study (1982). 

Atlantic's inspection on October 20, 1988, noted that ths 
maj~i~ofthsdispasedmaterialscolnsistedofcollstsuctiosldebris 
(WOdandCOIDXt8 P=d=w. mw ofcdleluicalcrmtainers 
dxservedatthebaseofthe fillduringAtlantic% inspecuon 
incl-an- 5-galloncontainerof Tmothamlanine(labeledas 
-ivep=duct),anempty5-ga1an~ ofulorite(Med 

z Ee oil (10% full). 
~ccqcudforpatchiq~)anda55-gallmdrum 

?herehasbeenno characterizatimofthe surfacesoils at this 
site. ~totheprincipallyi.mrtconsb&iondebrisdbposedat 
this site, the paterrtial riskstoemirommtal cxnxemstihealth 
is la?. mtroleum 
-ti.m aId 

c!oqmMs inlubeoil,depemng 
exposwecanposeeminxmmhl~~tirisks. 

2-6.3 Tamedo Show tSite No. 7) 

Thissiteislocatedinthem~sectianoftheSubasenear 
theNorthIaJce recreation area. 

kYgz?T 

A site plan shawing the site 
drainagefeatumsandutilityinformationisshownon 

-. Thesitewasfomzrlyaquaxzyandthf3~i.s 
SlOpZdtOthe !wuUmstwitha60foot bedrockfacetothenorthand 
east.Surfacenmoffistothe wintostormm located 
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onthesauthsideofBuildirqs325and450. Anearthbennislocated 
alorqtheba8eoftheexpo6admckfacetotheea& Ehrnofffrom 
wiulinthebem,aswrellastheEkorm~system,~~ 
CUlvertsundsrTri.~RoadiRtOtheAreaA~W%~ 
(see Sec. 4.3.1.3) ard into the Thames River at the DPDO ama (se8 
sec. 4.3.3). 

Buildbq325wa~hiltin1955 ardhadanonSit8~-'y 
until l983,~henallplu&ingfacilities~emc~me~bd 
seMxs. misbladingis CUlXdZlyUSedElSWtiand 
suality - offices form mapons, bU--Lrrenria;lslY 
usedasatorpedoowrhaul facility. 

Atlarrticperformdaviswlimpectionofthetoxpedoshcpsan 
I!b.rch 20, 1989. Various fuels, solvents, arwi petmleum phbcts have 
beenusedinthiebuilding~to-ewswiemite 
permmel. FWlssuchas0ttofbel(anitratedesterwhi~~ 
hydlrosencyanide~lerurned),hi~octaneal~l(l90puoof),and 
TH-Dhr(jetmcketfuel)wmcxammly~in~ 
areas. Additianally,sol~~asmineralspiri~,al~,and 
l,l,bTrichl~ WWBdLSOU!Xd. ~eUELplroductssUChaS 
mtoroilaaigreasewereused -Y-WV-* A 
sinkinaneareahasbeenusedprwiauslyforfilm~opnentand 
anothersinksemedahighalkalineba~cmrhaularea.This 
plumbirrgwaspreviou3lyccme&ed tothecmsiteseptic 
sys&q/leacMngfield. ThemainteMnee anmhasashalluwsunp 
coveredwitiasteelgratbqflushwith~floor. Thiswas , 
previamlya wa&&m/bluwdumareaforordname anditisllxmkam 
astowhereelisshallowsumpdrains. Asmaller~dingtotheeast 
servesasapaintshop. Itwaspreviouslyusedasan~lyshap 
for tmpedos. Astorageclcsetinthissegmnthasconbhemof 
l,l,l-Tri&loztxtham andmethylethylketone(2mq storedinit. 
outsidethel=olildirrgtotheeast, -wastednmrsarr?stared. 
Thecmbntsconsist@narilyofspmtaemsol,paintcansamlpaint 
residuals. Ihednrmsaremarkedas~ 
MEK,xylot,mthylenechloride, pmpellant, 
thesatthofthebuil~isan8,OOOgallanundergrcxandfueloil 
storage tank. 

Theoriginal septicfieldforBuildirq325 islocatedtothe 
southmtofthebuildixq, adjacenttoTritanRoad. Wleachfield 
becalm clogged in 1975 and was abambmdbecauseitcmldnutbe 
cleared. Anewleachfieldwas constructednexttotheoriginal 
disbributianboxamiwasinsemiceuntill983&ensanitaxysewm 
~instdlled.ItisaPnictedasthettJlo~lell~~Figure 
2-8. Thevariousfuels,solventsandpet~0lempmductsused 
frequentlY~~building,=Yhavebeen-Y~ 
tothesepticfieldviatheintemalbuildi~~~plmbingdescmbd 
herein. 

-2o- 
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wrflding45o~~tin1974andwasalsoservedbyitscrwn 
septic system until 1983 when it was C#llE&&tOd~8eslrurs. 
--d-NJ-Y- asizheprimaryMK-48torpedr, 
mmd2aul/assenbly faciliw. Fbels,solventsandpetroleum~ 
frraa-- 
ottofuel-seawater- 
Ephcedwithfresh mensr%Spo~thatBuilding450 
generates 2,950 gallons of cxto fuel cx&amimw wastewater each I 
lmnth. - withonsitepxwmel alsoiIdidzethatso1vents 
such as 1,1,1-tridrl-, tri~~ene,toluene,mineral 
spirits,alcmholsandbulkfrean~,or~beenllFlpcjatthis 
facility. FWrolempmduc&specificallyTG25Om0toroiland 
hydraulicfluidarealsousedintorpedo-. 

Buildhg450wasWiltwithawastecdlectimsysbmbhi~ 
c!ollectedsp~orcrtherwaste~viafloordrainsandsent 
them to a 2,000 gallon v-m. mYdY 
Acmrrpnf_ie~~hrcmtoiletfaciliti~,larvatcariesand~ 
wasdire&edtothesepticfield. Thewastetankwasprmped 
periodicallyandthea3rkmts wemhauledawayforoffbase 
dispoml. Itispossiblethataccidmtal~of~ 
wistema-mayhavebeen-tothesepticsystemviathe 
bathroanfixtureS 

Atlanticperfonwdavisualhspectian ofBuildirq450QnMarch 
20, 1989. meseptick?a&fiel~islo&edsawm.stofthis 
buildim~ina flatelevatedarea justeastof&munition~No. 
A-91. lfLehazadmswastesumpwasdeactivatedinl987andhasbeen 
replacedwiththree 1,OO0gallonabovegmuMtankslocatedtothe 
southofmebuilding. Thefloordrainshavebeensealedda 
systmforgnnrpingwastepm3uctstothenewtanksisinplace. A 
4,000 gallon above gxwrd storage tank for Otto fuel is also to the 
southofmduming. 

Impectionofthetoxpedoshopsareaandfomsrsepticfields 
mvealednovisiblesurfacestainbqordis&agepoi.nW. IWzmias 
m24terialstorageareas~clean,wellluarkedandshowedno 
id.cati~Ofleakageor~emerIt. 

Themhasbeennocbaracterizationofthe subsurfacesoils, * 
fsadmmborgrollndwa~inthetorpadoshoparea. (z.hemicals 
associatedwithtG.sareaincl~OttoAzel,alcohol,j&fuel, 
mineral spirits, l,l,l-tricblometham, trichlomethylene,toluene . bulkfrec+n,mbroila~~Ihydraulicfluid. Depeduq 
coweneatim and exposum, tJE!sechemicalscanpose~to 
em~~rsandhumanhealth. EWerdalrisksimlude: 
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0 Effectsuponaquatic/estuarine biotaduetotxanq=tOf 
chem.icalstothelhamesRiverviasurface~~ 
an&&r glLuura water. 

2.6.4 Goss Cerve Xadfill (Site No. 81 

TheIASidica~alaWfilloperatedmsitefmnl946until 
1957atwhi&timeWeaALandfillwasapened. Thedispcmdmaterial 
wasmportedtoalnsistofonly imineratorash~inert~eanl 
wasphcedwi*mm poztionofulefcmmxossoenre. 
williamMansfield(F0c)statedthat~ largegascyl-- 
excavateddur~~ omstm&ionofa.utility~locatedmrth 
Ofthenuseumo onetankwasl~prapane.'Ihs~ofthe 
additionaltankswhi~~ rewvedaKetilaerwn. Basedorlthe 

.F--- 
firdingofgascylindersinthe1~~,and~fact~titsewed 
as the landfill for the Subase for ten years fmm 1946-1957, the 
exactna~ofthedisposedmaterialisnutdefined. 

Atlanticxwiewedamhive@&ographsforthe&ssocrVeArea 
available at the -altstateLibrary. Thel934phcrtograph 
shmmltheentireoriginalareaofGossGmetobeopenwaterwithno 
fillimJ. merailroaddidsr?paratethecove~thelhamesRi~in 
its ammt location. A1951aeridlphokqm@ shuedthe fill 
extmdhqtotQle~telylcCationoftheal3zmtaccess 

The 1965-1980 aerial @otographs show the landfill surface 
&&I for~clln=wr.m~~1986 aerial -I- 

lanlfilill.Fpaved parking area 
souummlimitsofthe 

ej&endsoverthermainhJlMtof 
thelardfilltothenorth. 

Boring legs for the Nautilus Museum wnstmctim~rwiewed. 
Iheboringlogsindicatedfillmaterial~~ofcinders,metal, 
briclqglass, andsan@@aveltoaapp lLYximatedepthofl5 feet. me 
fillisoveranoqanic siltlayerappmximately1O-15 feetthick 
whichlikelylqmmts thebaseofthe forlErGossmve. mesilt 
isunderlainbyfinesandtorefusal at aepuls =dw from 25 to 100 
feet. mefurther awayfmmtherockfaceoutcropaloxqtheeast 
sideoftheparkinglot,thedeeperitwastorefusal. 
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ExpowrepathwaystobeconsMeredatthissitei.mludethe 
p+bilityofgmuMwa~amtamimtion,grandwa~~tim 
DtotheazamesRiver,andthereleaseandmof 
hazardous vola~es. ~arebuildingsoverlyingulelandfilland 
thesecmldbe pate?tidl nxeptomifthevolatilesbirgmbased 
lIligrateintoelebruldings . 

2.6.5 Over Bank Disrmsal Area Northeast (OBDANE3 (Site No. 14) 

Thesiteislocatedinaheavilywoodedarea~theer@eofa 
ravimmrtbestofAnaAIandfill;adktmadpmvideslhi.ted 
m to the pmperty. A site plan shawing site lqqra#q, 
drahqefeatums, andutilityinformationis shwnanF~2-10. 
The~at~siteisslopedtothe tsaddm&witiasteep 
20-foot bedmdc face at Uxe edge of the site. Surface rumff is to 
thesaMmmstinlxasbzamd&hdrainsfrcmtheAreaALardfill 
site. Thestrwmflowsintoasurface dJdnagesystemthatfoll~ 
EtlOllgTdtCUl~ardUltlmately~ intotheThamesRiverat 
the sazth end of the DEQO site. T!heIASmpo3%&2bstbesite 
vegetationindicatesthatno~had oazuredwithjnthelast10 
yearS of their hmstigation (1982). AUantlchpectedf~i 
sc?pbbw 30, 1988 anI verified the preseme of swexal 
Novisualsoilstainigorsbessed vegetation was obarved. l 

Therisksasscciatedwithanypob&ialconte&softhef&er 
dIUlUSElE-, aIxJwillbeevaluatedbasedcnthecollected 
analyticaldata forthis siteandthedatacollectedfrmthestmams 
whichflcwf?xmtheWeaAIarWillnearthesite. 

2.6.6 Smnt Acid Stoma and Dhxeal Area (Site No. 151 

Thesite is situatedinthe scortheasternsectionoftheSubase 
adjacent to Euildirq 410. A site plan shawirrg site taposraphy, 
drainage features, an3utility informaticm is shcmonFigure 2-M.. 
The tqqraphy of the site is relatively flat with a 20-foot high 

AcatchbaSiIlandStol3llseWW? 
systemcollectsurfacenmoffanditisdire&edwesWamL 

TheIAS reportsthatthis sitewasusedpriorto and for several 
yearsafterwOrldWarIIforthe~~disposalofwaste~~ 
acid. Itwasmgmrtedthata rubbercoated~tankexlsted 
beWeenBui.ldiqs 409 and410. Itwas a~mximately 12 feetlmby 
4 feetwideby4feethigh. Thebatterieswereplacedonaconmete 
padnexttothetankwheresameacidsreportedlyoccasianallyl~, 
howwer, no major spillswemrecoxded. Theacidfmmthebatteries 
wasplacedinthetank,andwhen-full,itwasExmrpedintoatank 
truckaniplac&intheAreaALandfill. 
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Atlanti0hspe&edthesiteaxxifarrrdnoevidenceofthe 
loc&ionofthistank. meareais~letel.y0overedwi~ 
cxamte. BasedondismssionswithNavypemomel, thelocationof 
thetankisuxlear. Availableinfomati0nindicatesitWaspossibly 
adjaoent to the no&west corner of Ehlilding 410. This area app== 
tobeafmmr vehicle scale ard associate2 scale hame. A belw 
gmundsu~~~wi~apipe fmnBuildixq410 is ObW?Y&iIlthiS2ESL 

Itisexp3&edthatarrya0idwhich~yhavebeenreleasedat 
thissitehasbeenwasbedawayorbuffered. Ris3a3~ft~ite 
sitemaypmewmldbeduetothepossiblepmseme . ass00iatedwi~batteries. EWentml paawa~incl~~~ 
soilsand~tograndwa*. 

2.6.7 Fbnisr Gasoline Station (Site No. 18) 

mesiteislocatedinthe currentroadwayand~-just 
south of Building No. 164 (Dealey center) in the west centralportian 
oftheSubase. Asiteplanshcrwingthesitetop0graj$%y,drabage 
features,utilityinfoznlation,and formergasolinestationis~ 
onFigure2-3.2. Thesiteisentimlywvmdbyas@altandslopes 
tothesahhwmttmazdShmkBoul~~isp~ided]y 
stormwaterse!wem locatedonthen0rthands0uthsidesofGmmdier 
A~atxl~eastsideofSharkEuWvamL 

megasolinesmzhwas inopw&i0nfmn1940t0~ early 
1960's. WhmoriginaJ.ly B in 1940, me gasoline station 
hadonly0negaragebayandonepulIpisland. melocati~Ofthe 
urdergmLnrdtanksorthemthodofsewagedisp0&Lof~0rigindl 
gasstatioaris~. In 1950, the sits was remvatedandsite 
plansirdicate~ttheorigindlgasolineislardwas~and 
replacedby~islandscathescrrthsideofthebuil~.~ 
original~was~9m;r13F?randanaJl~~ti~baywas 
addedtothemlaeast a3rrmoftheoriginalstructure. site plans 
frcm 1950 shw the fuel. feed lines to the tw0 8,000 gallox? and JIB 
10,000 gallm UnderQround gasolinetanksl0catedonthesoum=t 
sectionofthesite. The tanks are only depicted on W 1960's map. 
It is unknam if these tanks were the original tanks installed in 
1940. Inadditi0ntogastanks,a250gallonurdergroundwaste0il 
storagetankwaslocatedunderthe~lubricatianbay~oor. A1960 
siteplanixxlicatesthesitebeingsemedbysanitarysewers. 
Addi~~y,a~gasislandparallelardto~~ofthe 
athersisdepicted. Aerialphotogm@lsindicatethatmegasoliJ= 
statimwastotallydemolishedbetween 1962 and 1964. It is mkn0b~ 
ifthegasolinetanksardassociatedpipingorthewasteoiltank 
were remuved or mmain in place. 

Atlmticperf~an impectionofthis site onIQnh20, 
1989. Thereamn0tracesor mmmntsofthegasolinestationorthe 
undergrandtanks. Thesiteisccmpletelypa.andnowmkesupa 
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portion of Grenadier Av~ and parking for EUildixj 164 (Dealey 
Cater), Building 96 ( ccunsel~andAssistance~)andEluilding 
168 (Ewe chapel). 

!merEthasbeenno characterization of subsurfacesoilsin~ 
fOrmergasoli.ne~tion~. ctlenlicals associated with waste oil 
aI-Klgasolineirlclude~eum~, solverrtsandmetdls. 

l 

Depenmgoa-tionand~,these~canpose 

risksto~recqbxsandhumanheal~ 

2.7 Ster, II Sites: Site Bac&irumd and Nature of Rublem 

ThelRStepIIsiteswhichrequheRemdial -sPtiw 
Feasibilitystudies (E/FS) amthefollcwing: 

o AreaAIardfill 
0 overBankDisposalArea 
OlYPDOA’lXa 

OLWtWsubase 

C!mtamhtionis~toexistonthesesiteswi~potentialhealth 
and~effects.?he&jectiveoftheStepIIpxucessis 
tocxducta mqr&ensive fieldinvesti~~ntodefine~ 
arKI extent of site czontdmtion, assess 
risks and evaluate -tion alternatives. 

2.7.1 Area A Landfill (Site No. 22 

Thesiteislccatxdinthe -eudnorthcerrrtralsection 
ofthesllbaseandaccess is available via a dirt mad off of Whhoo 
Avenue. ‘Asiteplan, whichshcws site-, drainage f=-, 
is shcwnonFigure2-13. lbelandfillarea is relatively flatwitha 
steepr~sl~~dckJnto~lardffllanthe~andtheAreaA 
Wbtlandtcthenorth.Drahagefrcpnthelandfillis~satthto 
north,irrtotheAreaAWetlandandultimatelycarrieddcrwnstseamby 
severdl.~which~tothe'12lamesRivey. Atlantic's 
ardLuatian~discussianofthissiteisdividedintothreeareas1) 
Ar~~AIaxxlfi.l1,2)AmaAWetland,and3)AreaADmnstmm 
Waterwums. 

Area A Landfill -ThisareawasusedasalaMfillforan 
undetermiraed mxber of years prior to 1957. The site was officially 
closed in 1973. Pmhusly, theareawaslw-lyingwith a stream 
traversi3qitanddrainhga pprwhatelyl48acrestothenorthti 
west. mewatershed isshcwnonFigure2-5, andinadditionto 
Subasepruperty,includesmsidmtialandurdevelopedl~tcthe 
westofmxtel2. 
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IhsSubaeeinchma~ceaeedaperatiaainl963,~ellwastes 
wemthendiqceedofinAreaA,u&urmd. mispractice~ 
lllltil 1973. Allnon-ealvageablematerialsgeneratedbythe 
-2lndbase~tions~landfilledinthisarea. As 
previmelyetated,wasteacidfr~~theSpentAcidStorageand 
DispcealArean~intheAreaAIandfill.Afterdloarreof 
thelaMfill,acmcrete padwascreatedforabvegJmundetcmgeof . 'hazardars" m wastes.AtthetiraeoftheIASsumey,there 
we?s42steeldnnus,87Wansformem(mirserdlandpcB),and60to80 
electricd~locatedorlthepad. Ieakswereevident~fran 
t%otransf-and- electricswitches.Itisnert~ 
khether~oiJ.leaksknselnimralorFcB.Mastdrcrms~~ 
onwwdenpalleb3,andmceehavirgFCBlabels~ axemtiandbcxJ.d 
WiUlpbStiC~. 

TheIASrwrtedthatatthedgeofthelanifill,whi&burders 
--,--,owg=-=,-scrap,-m, 
c%3ncmb,andtireswerePxmfieabyeithererosicmofthefill 
ma-or--irIg. IntwolocatiansaloqtM.sedge,itwas 
widentthat~l~ M---YPCU-d- * 
cmtaumsandhadfl~drJwntheedgeofthelandfillintothe 
lWl&L 

Theareafillmethodwas mpo?ddlyusedinlandfill 
OpEZEitiOlll3. ?herefusewasdumpedfmnthefaceofth8depceibd 
reflrseand coveredwithearth. melxvermaterialusedonthe 
lanmllwasgravelobhinedfram~Gratclnwa~supplyreservok 
Thematerialisverypemmbleandallmsqui&pezwlationof 
surface water. Thewatertable,hsedonthe~ ofthelnarsh, 
kqmbablywithinthelandfilledrefuse. 

Arwiewofaerial~ iMiCatedthatthelarxifil1 
actmdedalongths~andto~ camanttelmiscourtarela. mis 
fillmayhavebeen cxmsmxu~filllxltitisunlmcrwn. 

Atlanticperfomedavisualinspe&ionoftheArmAIaWfill 
anlwetlandon 8e@x&er 30, 1988. orangecololzdlandfillleachate 
wasobwvedalongthetoeofslopeofthelandfillexmdingfxml 
thediJceto,andizlcl~areasal~,thedeployed~kingarea. 
~sideslapefaceof~lardfillhadbeencaveredwithfill, 
~~,thE!materialinthelandfillwasnotvisible. sandbags 
and~equiplnentare CzmentlystoredoI'thelandfill, 
- @mea severaltransformers,andremwedundergrarnd 
storagetdIib~locatedoIlthecoI%ZEb pad-. 

Ai?EEiAWetland- rnwmamBRiverwaedredgedin1957, andthe 
spoilsweredepositedinthiswetlan=iarea. An-daxwas 
canstructedtoretainthespoilwhi~is6OOto8OOfeetwideand 
ccversappmxbately25 acres. Thewletlandvegetationis 
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predahately@magmiteatasmallporklislocatedonthesarUmst 
portionofthewetlaI& Atlanticlearnedduriq~cmme of this 
studythatpesticide'~~"~placedonthe wetladicedur~ 
winter~allcklledtomeltand~irrtothe wletlandfor 
mosquikxmtlmL 

AmaAbmsbeamWaterCbumes-Severalstreamqdbchtye 
areas,andNorthRa%iexist ~of~dibattheAreaA 
WetlarrhndIandfillSurfacewaterfeatmesareshamonFigurr? 
2-13. 

'IhalldXl~-theAreaA- isbyfalr24bch 
metalculvertsthmqhthedike. 3hisfomsasmllstm2unW.ich 
flwswestfor ~tely200feethtoasmallpcrxL Under 
normal flaw conditiws, the disdwgefxunthispordisfrmasmall 
stmamflowiqnorthand#enwestpastthe0BDANEsita.It 
aenrtirruesunderandadjacerrtto!EitonAW3llU8, utxiersharkBall~ 
and ultimately disdges attheDPDOsite. Thesmallpomi 
pmvia2slymntimeddoeshweadisdxyestru&um tOthe8Ulth. 
IxlrirrgpsriodsofhighflowandhighpoMlevd, sanediscbqeCgUld 
pass-=KB-- fl~sauthtoastm2uumnbqfmnthe 
OverBmkDispcsalSitetobesuhqmtly~ 

Atthehseofthedikeandthe0verBankDispcealSite, is a 
smallk&lar& Gramdwate.?z ~frrrntheJWfXlAWetlant0 
thissmallwetlarnl. AstreamflwfroaPthe TmtlaIdetckmrd 
NorthFtud, a recreational~~forSubasepersanarel.uMer 
nmnalconditions,thestreamentersaculvertwhi~bypassesthe 
pond-it sbqlmtlydisdhargestothegolfcaurse ard ultimately 
totheThamsRi.ver. ThereisamnholeadjacenttoNorth~that 
connecb~pipethatflcwstothepo~& Theinvertelwation 
is~~hi.gherthanthelMinculvert,therefore,under 
normalflawcunditionsnowaterflowstothepond. Hcwwe.r,under 
hearvierrunoffperiods,itisquitelikelythatsoane~ta 
North FUnA oazurs. DuringAtlantic~s site inspectian, thepondhad 

however,soanewater-. lhisindicatesthatthe 
~~kceivesgrouMwaterdischaqefrclntheAreaA 
watershed. 

In Ckcenbr 1984, Wehran initiated a Verificaticn Study of the 
AreaALarx3fill site. %reerandsofsurfacewaterardsedhent 
smpleswmeccllected froansixlcxxtions inthevicinityofthe Area 
AWetlandand -water axrses k&ween Dscmber 1984 and 
April 1985. Ihefirstmundofsanqleswasanalyzedfor volatile 
FF&+=&-4PJ- (voc), -/ neutral extractablecmqmMs (B/N) 

erencedtoaspolyarQmatichydrocartxms (PAHIs), acid 
extractableccwpaunds (A/E), pesticides and FCB cmpcmds (-./-I 
andelementalmetals/miscellaneous czaqowa (metals). Thesamples 
?%unthesecmdandthird~~analyzedforvDcsandmE?tals. 
Theresultsare summarized on Tables 2-l and 2-2. The saqle 
locations are shown on Figure 2-13. 
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SamleLocation &llFIesults in-l* 
SW-1 SW-2 SW-3 SW4 SW-5 SW-6 

Volatiles 

rwhylenechloride 0.27 0.19 0.31 

,/- 
Butylbenzyle@~Uxalate 
Di-n-ockyl-phthalate 

=irmny 
Arsenic 

cadmium 

s t-1 

RIenols(total) 
Zinc 

.118 

.ll.5 

.245 

.4 

.03 
,175 
.08 

0.1 

0.44 

.032 

.4 

.I.20 

.2 .2 .2 
l 004 
.03 

.02 .02 .02 

.04 .03 .03 

.096 .132 .188 .194 .092 

.I.52 .lO .08 .05 .05 

1. *Allresultsshownarethegreatestcommtrationsmeasumdateach 
location. 
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SamleUcation lAllResults innan)* 
SW-1 SW-2 SW3 SW-4 SW-5 SW6 

Volatihs 

Benzene 
chlomform 

D diLoride 
(methylchlomfonn) 

0.29 

.016 

0.24 
.Ol 

.I.50 .018 .016 .031 

.016 .lO ,092 .058 

.027 

.036 

Base Neutrals 

Benz0 (a) anthracene 
Benz0 (b) flamzdhem 
Benz0 (k) flwmnthem 
-0 (g,h,U perylerme 
-0 (a) w== 

Fluorax'&em 

1.20 
.95 
.95 
.55 
.75 
.55 

1.85 
.75 

1.35 

Pesticides 

4,4 DDD 79.0 91.0 17.0 .OlO 12.0 
4,4 DDE .0048 7.4 2.5 1.30 .093 .820 
4,4 DDr .022 59.0 4.8 17.6 17.0 

Anthony 
Arsenic 

Beryllium 
cadmim 
-urn 

18.3 36.2 18.4 12.0 10.4 12.7 
3.21 1.96 3.68 2.94 2.92 1.33 
0.44 0.68 2.62 0.48 0.31 .51 
0.80 1.81 2.50 0.64 0.49 0.49 

20.4 7.5 12.0 9.84 9.37 6.6 
30.8 11.3 33.2 20.0 26.3 13.9 
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SamleUcatian 0UBsults inun)* 
SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 

2.53 .36 .79 0.63 1.52 0.11 
104 38.7 5960.0 1486.0 39.2 24.6 

ilTz2 18.32 32.14 22.5 .28 13.2 15.0 13.5 .06 

menols w-1 
selenium 
silver 
Thallium 5.86 2.35 4.47 3.24 2.48 3.25 
Zinc 57.2 90.5 169 53.8 56.5 30.4 

1. *Allresultssh~~~~arethgreatestcmcentmtior~~masuredatea& 
location. 
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Thesurfacewaterresul~shuwedthehighestcancentsaticolof 
cxmtadmtion (mthylene chloride 0.31~~m) in the vicinity of 

thelandfill(sw-5)withsimilarl~sinthesurfacewater~ 
l 

di=hqmqfrrmthelandfill(sw-2,sw-3). ScmEPAHczcqmds~ 
notedinthesurfacewateroftheAreaAWetland(SW-l)and 
Cwnsmamofthewetland(swL2). MetalsweredetSct& inallofthe 
sufacewatersanplescollectdbyWGhran. SampleSW4,atthe 
upstmamlocationofthe~, hadtheluwestlevelsoflnet.als, 
whileallothersanplelocaticmshadg~ yconsistmtlevels. 

mesedimntresultsshowed~ cmplmds(eenecrhloride 
ardtduene)atallsenplixqlocaticms. ThecmlypAHanpadswere 
deteckdon~farsideofthe&eaAWetlad (m-1) adjacent to the 
weaponsstararJaArea.pesticides~famdhdllsix~es,the 
sampleclc%eettothslandfillhadtheweralll~~ti~ 
Thqestic~Preeent~Dbfi,DDE,andcB38).~past~cticeof 
~yitqpesticidestothewetlardistheprdablecauseof~ 
P-0 

Elemnmetalsweredrs;tectedinthe~ 
fran Area A. 

sanlplesc!ollected 
-ofw, arsenic, aldmium, cfhxmium, 

cyanide,~,~,1ead,nickel,2in!=,andthalliumwlere 

Ezzzgkd 
Becausetheywereanalyzedonaweigbtbasis,theycaxmot 

tOCTDEP~USEFA standardswhi&arebasedonEp 
lkxicityanalysis,and~az73nooWer ~ti0rrelevan.t 
standards farsoilanalysesbyweighL Elevatedlevelsofcyanide 
WerefamdatSW-l&.ichisneartheweapansstorageArea. 

meFceseme0fthesechemicalsinthewetlandsand~es0f 
AreaAposethefollowingpatentidlrisks: 

0 effeckqonaquaticand termstrialbiotawi.~theAmaA 
~andqstem;theseeffectsinclMethebi oacamulation of 
chemicdls: 

0 effectsuponaquatic/~ biotadueto - of 
chemicalstotheThamesRiverviasurfacedminagesystem 
and/or gl=md water; 

0 possibledegradationofgmundwaterardnigrationto 
offsite residential water supply wells. 

0 hmanhealtheffectsassociatedwithconta&witi~cals 
intheAreaAwetlatd~iti.s expecbdthatthe 
cpportunityorprobabilityofcontactisluwduetathe 
restrictednatum ofthesite. 
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0 hmanhealtheffectsassociateswith contact with lzzhmicals 
thathavebeen t.rmyddfrnmAreaAviathedrainage 
~~tofparticularurterestisthepossibilitythat~of 
Uiesematerialsmayhaveenteredthe Bpcnd (N- 
Fund)via~fforgraunlwa~inflow. 

2.7.2 Over Bank Dismsal Area (Site No. 31 

'hissiteislocatedantheslopeofthedikebelcrw~adj~ 
toth8MeaAZatdfjJ.l. Itislocatedcmthe salmwwttiofthe 
dike. m8slopeofmedikeappmKws 
diqsalaea. AsmallwtlaM 

a 45O grade in this 
existsatthebaseofthedike.The 

site is shown cm Figum 2-14. 

Thisareasemedasadhpc6alsiteaftertheeazihndamwas 
Bhl957. meomditiculofthematerialsand~tion 
on~sitedubgthel982IASsurveyhdicatedthat~material 
hadbeenmerefazminy~~cQncl~thatthere 

covered20O-gall~metalfueltanksand 
mdlscrapl~ ThematerialwasdbposaldownthediJcecgposite 
thelEWSh. 

Atlanticmadeasitehspectionon SepWutw 30, 1988, anA 
observedoldteh+anepoleswith~, m-Y thirty 
empty20Oqallontanlaswi~mluarkingastothef0nnsrceartEnts, 
severaleapty55gallondnn~, andscrapwixemllsonsite. might 
orarJgeorganic- wereobservedinwate.rdischargirrg -the 
baseofthedikeeIba&mk 
is - in Section 2.7.1. 

Thedrainagefrumthiswetlandatdsite 

InDecenbrl984,WebraninitiatedaVerificationS"hrdy of the 
OVerBmkDiqosalArea. Thmemmdsofsurfacewaterandsedinmt 
sarrp?les~oollectedfromsixl~~~in~~c~~ofthaArea 
A-andand~drainage~~betweenDecember 1984 and April 
1985. The fhtsetofsampleswereanalyzed forWC's, B/Ns, A/Es, 
Fest./FcBs, aI3dllEml.s. lbl3al@eSfroanthesecandandthhdsets 
~amlyzedforVCCsandmehls. IheresultsareshominTable 
2-lard2-2 andwe?xdiscussed intheFnmhUs Lwct.i.on. 

~SamqpleSw-2,wascollectedfKaatMswetlandareaatthe 
baseof~OverBmkDisposalArea.Ihesurfacewaterresults 
iskiicatedvoc~ 
concenhtiansofbase/mr4mpgllfu3nm 

(methylene -ori*, 0.27 ~v~e 

hexyl) ghl5alate: 0.44 p~aa and di-n-octyl phthalate: 0.032 p. 
M&ZllSbWZd&&Xd inthissampleinlevelscmsistentwithother 
analysisresultsfmm&eaA. 
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Tbesedinmtsan@emsultsfxcmSW-2iMicatedthepmsemeof 

za (-- 
-0.24pima,mEJthylenechloride-O.l5ppn, 

- 0.016 p&m). Tbiswastheonly~ethat~ 
benzene.Nobase/mutralswemdetecbdinthesedhmtsample. 
pesticideg m detectad in the mr;limprttr. (4,4 w - 79.0 pp, 4,4 

ZLLl 
- 7.4 ppn, anl 4,4 Dm - 59.0 p&an) aId twy had the highest 

czmenkationofthesix~pn,Mstals~ts~ 
wnsistentwithother- levelsezeptforS+3andsw-4which 
wereelevatHforlead. 

ThiSareaisCon~ideredtobesimilartotheAreaAfandfill 
withregamitothelcindsofmaterials~andthe~riEks 
anlex$mureroutes.Becauseitis~er~~AreaAIardfill, 
itposeslessofariskthantheoverallwetlzmsystem Howwer, 
chemiclalsplacedin,or~~,theoVerBankDisposdlArea 
couldbetmqmteddownthestmmwhichfl~~this~ti 
nearNoxthPond,thegolfcaase, and ulately the - River. 

2.7.3 DPDO Area (Site No. 6) 

TbissiteisadjacenttotheThamssRiverinthsnoMwmbm 
sectionoftheSubase. Thesite wi=?PMY, develapllezlt -~-l 
andutilitiesaxeshuwnonFigure2-13. It is relativelyflatand 
al1surfacenmoffwuldflcwdirectlyintothelhamesRiver. The 
~axeaislowlyirgandpromtofloodiq.Ihewaterbbleis 
appmcimtelyfivefeetbelowthegrrxndsurface. Tihesouthem 
one-halfoftheamais covtmdwithasphaltAlostofwhichis 
degraded:-northpOrtioa?iSUp3Ved. 

~site~in1950andwasusedasamiajorSubasel~ill 
andburninq~untill969. Thematerialswhichreportedlywere 
burmdandlaxmlled~primarilyinertand~istsdof 
-on materials axkl c&mstible scrap (i.e., wood pallets, 
tires,oldfurniture)anduthernon-salvagmblewasteite.m. Qmse 
materialswerepiledbgetheratthenorthshorelineofwhatisnow 
theDPmandbumed. Theresiduewasplshedtotheshorelineand 
partiallycuvemda At the time of the IAS survey (1982), there was 
mburninyorlandfillingoczumhg iJlt-he~SillC!eElllXl&dAlS 

weresalvagedortrucked off base to be d&posed of elsewhere. 

Atlanticmvie%ed&vephotogm~fortheDPDOa~~. The 
1934 B shmed the southem 
acistiq,howwer, thefillforthe 

porticmofthe filltobe 
bulmeadanddockssu3thof~ 

DPDO did nut ecist. me 1951 
similartoits 

phobgE@showedthe filltobe 
cxmmtconfiguration, exceptforthenortzhmst 

pe~on~chwasnot filled. If the landfill opened in 1951, 
pebapsmstofthefillwasplacedinthisarea. 
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Baseda~Atlantic~s hspectionofthis site, n&al &wood 
pmducbarestnredartside 
batterieearestoredinthe 

thmu#mknmtofthis site. S&marine 
mlthea&~~OftheSiteadjacentto 

~railroEbdtracks;noleakagewasabservsd, Bluding 479 arei 355 
aKelocatedon~pavedareatothesouth. Building491isusedfor 
-~ardmetalbailirrgOcWrS a&jacenttoitona 
grarvelsurface. BasedonanhspectionofWildingplans,Atlantic 
alsoidentified#eexistenoe ofafomerbatteryacidhaxxilixq 
facilityattheneffthseei023 ofthesite. An in-gmundrubberlined 
~a=hWciatedpuls$?ingfacilitil?s~pireserrt. 

InDeerentber1984,~initiatsdaVerificaticarStudyofths 
DHx)-. ~mil~,aherwnoolFigure2-l5,~drilled 
~tbsfillmaterial.mesoilfmmconWWus spl~t-spoon 
=Wl~~collectedandcanposited(0--10feet)forlabaratory 
analyses. ~~ewasandlyzedfor~,B/Ns,A/Es,pest./FcBs, 
=mf-lst-~mA/EsorPest./FcB?3~. Theresults 
fortheoulerfrac!tionsare presented in Table 2-3. 

Fromarisk 

arelWlde: 
- perspective the folly d3semations 

0 

0 

f- 

0 

0 

0 

0 

high1evels0fcopper~observed insmesamplestthis 
metalcanbetcxictoestuarinebiotar 

Huderatelevelsofleadwwm~ 
metalcanbetoxictomrinebiotat 

insormesamples;this 

mDderatelmlsofPAHswerepreserrt;thSechemimlsare 
ticativeofco&ustionactivities. 

volatileoqanic ccaqxm%~presentwhi&caiLdcause 
soilgasmigmtionintoonsitestmchm~. 

CJZWMwaterflOWiS~tO~directlytO~ 
river,however,therearenearbyresidentialwlellsrmrthof 
UlemrthgatealorgMilitaryHighwa~ 

2.7.4 Icwer Subase 

'IheImerSubasesiteunderinvestigationisshmmonFigure 
2-16. Itisbourdedonthewestbythe~Riverandtotheeast 
by~prwidenceardWo~Railroad.The~Shaseisthe 
Original Subase and, hence, its history dates back to 1867. Most of 

mmtmctionwhichtmkplaceappear~tohaveoccurmdinthe 
early l9OO@s (late 1910's and early 1920's) with major expansion 
between 1935 to l.945. 
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TABUS 2-3 

Volatiles 

chlolmfom 
1.1 Dichlm 
1.2 Dichlomethem 

i2iii2- chloride 
1.1.1 Wichlomethme 
Trichl~ene 

2ETZi!GZ 
B (a) anthracene 
Benz0 (b) fhoranthew 
Benz0 (k) fluoranthem 
-0 (g,h,i) perylene 
-0 (a) - 

a- 
Fluorene 
- (1,2,3 w - 
Naphthalene 

.030 

.Oll 

.036 

.096 
,013 

1.85 
5.0 
5.35 
2.35 
3.30 
1.30 
2.65 
4.85 

11.0 
8.8 
0.7 

18.2 
9.3 

12.8 7.5 13.0 
1.73 1.50 1.87 
0.25 0.30 0.50 
0.49 0.45 4.40 

10.7 9.44 26.4 
43.4 38.9 1000.00 

0.07 0.07 0.1 

.041 

.030 

.016 

.026 

.039 

.057 

.076 

.Oll 

1.60 
5.60 
3.55 
1.95 
1.65 
2.35 
4.65 

12.3 

1.25 
1.05 
7.25 
9.2 

(Wntinued) 
f---i 
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TABIE 2-3 (-) 

B-l B-3 

30.6 45.8 
NiCkd. 

750 
9.87 10.2 

SilVer 
I.30 

0.35 2.10 
lhallium 4.44 2.99 
ZhC 

4.00 
103.0 8.19 1050.00 
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Priorhvestigationsofpetmh?lll conbdnati~atthe~ 
subasaincludedaNavy&v~SiteOffice (NES0) report, "Oil 
axlhmimticm of the GrwMwateratS&ase,NewLo&on, CT.", dated 
February1979, aM 9ubsurface0il. cmtaination-fcBad@by 
- Etqbex@ Corporation dated Nov- 1987. It was the 
OpinianofAtlanticandtheNavythat~anwehranS~results 
~furUmNavyinvestigationoftheLowerBase,the =-y(s) of 
theoil conhmimtionattheBuildiq79Waste0il Pitremamed 
~~,and~ta~IIinvestigatianofthe~Subasewas 
required. 

* 
mterhalsouxesoffueloilccartmainatianonthe~Subase 

are summarizedbelow: 

wlildim 79 Waste Oil Pit -thisbuildhqislccatedadjacentto 
a=jor~onof~ccartaminatianidentifiedintheWebran 
report. misareac2onMmd railroadspuranddieseltrain~~ 
werestwicPdhideofthe&~ Theserviceamaincldeda 
pitintowhichwasteoilandsolventsdraineddur~thecleanhqard 
servici.rqofthedieselerx&es. 
beenfilledwithconmete. 

Thepitismlongerinuseandhas 
AvailablebuildiglMpsshcma subsurface 

drainpipe frmthepitextendingcutsidethehildirqfam%tion 
tTcwad-Roadlfiedischarge1clcatianisundefinedanthe 
maps. The Building 79 Waste Oil Pit is shmn on Figum 2-16. 

:- 
The EUwer Plant Oil Tanks -these~tZUlJCS~located 

adjacenttothe~hause(~~29)and~inaperations~ 
World War II. mefourtankswhichwere recentlyreplaced,hada 
170,000 gallon capacity ami were caflstrvcted of corxmk. Tanks A 
~Bc=nMned#6gradefueloilwhichispmpedtothPmhroanthe 
tankfa?3nsonmesouthendofthebase.TankCcmlzheddiesel 
oil,andtankDcontainedwasteoilfram~~plantbilgewates 
oilmcoveqsystem. MhMansfieldqxx-tedthatwhenthesetanks 
wwzreplaced,i.twas appamntthatoill~hadpIwiously 
occured. Thetankswerereplacedaboutsixmnthsago. Theold 
tanks,whichwm3~of 

l 
-te,were~andusedas 

cmtammkstnrctureforthenewtanks. 
&mm on Figure 2-16. 

TMtanklocatiansalX! 

FWl Oil Storaqe Tanks at Euildim 107 -!Ilhe fiveundergrourd 
storagetanlmarecmkmckdof~ andhavebeeninusesince 
prior to World War 11.' Three of the tanks (E, F, and G) each have a 
125,OOOgallancapacityandareusedtostorediesel fuel. TanksK 
and L have a 25,000 gallon capacity aM are used to store lube oil. 
Thetanksaresti.llinexi&exeandtheirlocationsareshownon 
Figure 2-16. 

Fu~OilDistrib~tionSvstem-Aundergraurd#6flleloiland 
dieselfueldistributionsystemexistsontheLowersubase. me 
1in=areusedtotransmitfueltothepowerhouse,tothetanks 
~theballfieldnearthel~ingate,andtofuelshipsatthe 
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pl. piers. The#6fueloila~Mie8ellineaal~~~~have 
~pyeF'-. The#6fueloillineismstall 

-sharedwith~utilitiesincl~steam 
arxicc&ensate.Thedieselfuellinesaredirectburial. 

NmOcom%cbdanimestigationofthe~SubasetoHletermirae 
thesanmandextentofoilfaadinthesoilsintheriverfmmt 
EtKE& Atataloftwelvemnitoriqmllswereinstalleda-the 
IGwerSubaseaspart0ftheinvestigati~. mestudyfarnd 
c=rdamhtionnearthe puw&msetankstcrwardthemRiver,taa 
lesserdE!greearouMthetankssouthofBuil~lo7,aIxi~ 
of Bllilw 79. Theoilf~inthevicinityofBuil~79was 
ccolcludedtobealubricatixqoil. TheNEOwelllccationsa.reshom 
on Figum 2-16. 

TlxmEsoreportreccnrnaerdsd~- of ths wash oil pit 
(it m filled witdl cmcrete)andtheinstallatianofarecuveqwell 
system. A recoveywellsysb?lnwasinstallednearBuilditlg79in 
1985 (appmxhate) amlcperabdforaperiodoftwomarrths. Itwas 
detmhedtobeineffectivefortheheavyfueloilfcPmdandwas 
-. 

1) Theconcmteutilitytrer&iscorhmhatedwitha#6fUel 
oilthatislessthancmeyearold(ZqonautFbad). 

2) memanhdles,soils,~grcRtndwa~inthevicinityof 
Biddiq79, arecontahmtedwitha #6 fuel oil that is 
greate?tbnoneyearoldaWtracelevelsofmsteoil. 

3) Themanholes, soil, aklgr0uMwaterinthevicinityof 
Builw 29 and 345 are contaminated with #5 and #6 oils; 

Remmmdationsforthesethmesitesinclude: 

1) 

2) 

3) 

?heh@ctionofthe#6fuellineandthe&mquent 
cleaningofthetmnclL 

oilmpp~ofthesludqeoil inthelnanholesand/or 
excava-&n-of the oil l&en soils. 

Anadditionalstudyoftheoperations 
oilinEklilding29,incl~further 
cxmemha~manholes. 

anddistrihutionof 
study of the adjacent 
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~~~#l~~~withthe'replacemrmtofthe#6 
anddiesellinesfmnthevalvehmseatthe entmncetothe~ 
subasealoarg~utRoadtQthepakFerHouse.Fuellinesremain 
~arrsCominaRnadtothepiers. Specificationsbme~bythe 
Navyforthetestbgofexistiqfuellinesal~CbmmaRoad. The 
lppjecthasncrtbeen-tOdate. 

Atlantic investigated the Builti 79 site cm Septmbr 30, 1988 
ti rwisited the Imer Subase on November 7, 1988. Numenms 
llEdlOl~~the~subase-inspected~Oil 
cmnbmhati~wasnutedonlyinanelectrictel~~enmth 
of Builw 79 on Albaaxe F&ad. meoil 
OilWhi&h&lentered 

appearstobeNo.6fuel 
themrholethrmghutilityducts. 

FUbnthlernrixcnmrentalr~areassociatedwi~the~ 
intograardwaterornaoffofthepetroletrmmaterialsintoths 
adjacentlhamesRiver. F&kswilldepedanthemagni~ofthis 
transpclrrt,Itis~thattheshorelinealo3lgtha~has 

gE%lZ~. 
cokimestobe,infl~byanumberofscurcesof 
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3.0 FIExDl+BDBImzATIoN 

~fieldmabil~ti~willcansistOf~fOll~str?psand 
-subsequsrrtly- in the follcx&q sectians. (sectim 7.0 
~theampleteoperatian~e). 

0 
0 
0 
0 
0 
0 
0 
0 

Field Office 
DeecartaminatianAreaandTbolStoElgeArea 
FieldIaboratoxy 
--- 
-wvJ xoc2zd.m 

Wbtim 
onsite safety BriefirKJ 

3.1 Field Office 

Them~mutilitysemicesonsite. Tele@mneswillbembile 
unitstwaterwillbefmnatanktru&. Aportabletoilet facility 
willbelocatedonsite forsitewrkers. The fieldofficewillbe 
desigMtedasa"clean~~and~yauthorizedpersannelwillbe 
alluwedaazess. Thesitetrailerwillsemeasthemainfield 
opexation arxi comnumiation center thrrxtghart the field activities. 
Copies of all site reports, investigatimplans,maps, smplelog 
books,alklchain-of-cusbdyrec!Q~willbemairbbdinthis 
trailer. AsspecifiedintheprojectHealthandSafetyPlan(HAsP), 
critical emryency situation information (e.g., emery- mmbexs, 
hospitallocatian~p)willbep~ydisplayedinthefield 
office for quick refmxnce. 

A second trailerwillbe located adjacent to the field office 
trailerforthestorageofequi~, field-, ard 

lzwtecave cl- arki equipnEnt. The equipent storage Wailer 
Eillhavetwoseparaterumstosegregatetheprotectivecluthiqand 
e&~frmthefieldeq&mmtandhstnmmb Anequipment 
decclrctarmnattionareawillbelocatedoutsidetheB;luiEanentsto~e 
trailerandwillbeclearlymarked. Handtoolsanddrilling 
~~(a~,drillrods,andcorebarrels)willbestemn 
cleaneduverabemedplasticliner. Fieldsamplingequi~will 
Eik~beckanedanddeambdmtedinthisarea. Apersomd 
demnhhati~areawillbelocatednexttotheequi~ 
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deaxahwtienm001them padandfacilities f?bootand 
wverallm,ardhandewillbe 

Decoedmtionproceduresare demx%edinthesite 
HealulandsafetyPlan (HASP). WastewatergeXEKTltedfT=UbC@l 
pemomelandequ&mntdeamhbatimactivitieswillbecQllected 
onandstomdh v of =-PO-+ Pm - 55 
gallondrums. Priortodispmal offsite, dupowblegloves, boots 
andcovemuswillalsobe~Areasofequi~~ge, 
em -eon, amJ P===t- *timaredepicted 
in Figuxe 3-l. 

3.3 Field Laboratory 

Afieldlaborat#rywillbel~~ina~~ofthefield 
officetrailer. Ihelaboratorywill cuntaina~mter, mvity 
mter,filteri.qapparatus,HNu@otoionizationdetectm,pxecleamd 
~~f=wW~, deionizedwater, liiead ' tion 
solutims,sampleshippin~conMnem mailiTlCjlabels,andfield 
-. meHNu,MudelPI101will'beusedtonmitorarqanic 
zzims ~*fieldsaPglesand~i~air~ityinfield 

me calibration al-d operation plmcdms 
aetectora;sUXtlineainAtltiC 

forth!eHNil 
Pmcedue No. 1051 (pgpendix A). 

3.4 Esta33lishwastestora~Area 

Awastesbrageamawillbeestablishedonsitearvlwillconsist 
ofvariouwastesgenmatedduringfieldopmtions. Thesewastes 
mayinclude: decmhhationsolutims,dkposableequ&mmt,well 
dwelopneHtwater,arkurillcuttings.Generatedwasteswillbe 
collecbzddailyandstoredin55gallon~~steeldrums. 
Thedmmstomgeareawillbeclearlyxna&edandsecured(Figure 
3-l). AsixxIividualdrumamfilled,theywillbelabeledacco~ 
to siterme, date,volume, andtypeofmaterial. Attheccou=lusion 
of fieldactivities, the equi~~tionlinerwillbe 
drummd,ardallthedrumscontainingwasteswillbedeliv~tothe 
Navy fordhposal. 

3.5 smUUnU~tions 

Alltestborings and mnitoring wellswillbenarhdbyusing 
flmrwcentpaintandindicatedbyacixle. Thesaqlelccation 
numberwillbepaintedadjacenttothemarker. 

~tionsformnitoring well~,testborigs,surfacesoil 
~~~dsedimntsamplesare idmtifiedinSecticm4.0. 

caneerningthelocationsofundergrauIld utilities has 
beendevelapedaspartofthisplanf~a~ilableNavymapp~. 
~a~~willbB~acted10daysinadhranceof~a~ 
lrnmmgationtocbtaindrillingpenmits. 
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3.6 tothesite 

3.7 Eklmwmw procedures 

IntheevmtOfan~, itis~toidentifyrattes 
tothenearest~+a. specificmutestoboththeemergencyroam 
attheNmaJ.SuhnammBaseandNew~~tal~~iedin 
theHAspandwillbereviewledbysite~~.D~~willbe 
posted in the field office trailer. 

3.8 Onsite Safety Brief- 

Priartofield~irrgactivities,asafety~~~willbe 
combcbdbytheAtlanticsitesaf~~~. Thebriefirqwill 
includea~ewof peeaialsafetyhazards~toeach 
specificsitean3anexplanationoftheHASP. D0cmwhti.i of 
saf~trainhjandmdicalhistoriesofallsits~kerswillbe . btamedatthistine. Noomwillbeallmedtoworkonanyofthe 
sitesuntilthis documerrtatianhasti-. 

-52- 



,.f@+- 4.0 FTELD zuwEsTIGATIoN 

The fieldimestigati~pmposedatea&site isbasedonsite 
histoqofwastedbposalpractices,availablechemicaldatafmau 
prwis investigations, aMAtlantic~s site hspection. -field 
~ingactiviti~foreachindividtualsitewill~~anear~ 
of the follu&q: mdiologicalsurvey,gecphysicalsumey,soi.lgas 
survey,instdLlati~ofrmnitoringwells,dlrill~of~~~, 
andsalI@iIqofgrandwater,surfacewa~,surfaceseduaents 
~SOiland~~S0i.l. me v sectim (4.lj will 
doammtgenenl fieldsaqlixqtechniques~chwillbe follcklled. 

4.1 Gemzral 

AtlantichastedmidL-and pirooedhnces~willbe 
followadduriIqthe fieldcpwzations. The SpecfficAtlantic 
p33mdmsthatwillbeused~this~ti~are~ 
i.W$pdXAandtha pilmawatitlesand~rnmnber~ 
pmsenbd in Table 4-l. Ihe field szary?lirq program designedfo3xach 
Site wiJJ. refer to Atldnti~'~ aqanypmcedum~irqfield 
activities. mepnzc&mswillbereferredaftereachsampling 
lxddqueby-Atlarrtic pnxedumrnnnber (eg., SmplePmservations 
for Solid and Liquid Matrices (A.P. 1040)). 

,t-- z$gy gyggT&pgy= ~analysisduringfield 

OX-g&&inair. 
Vgenerallevelsof 

soilsaIllpleswillbeinitiallysc?mmxdfor 
level oforganicvapors in- field,priortolabratoryanalysis. 
me opmltion and calibration Fnm&bes fortheHNu~a?S 
described in Atlantic - No. '1051. 

AsoilgassurveywillbeperformedattheDHX)Area,~AmaA 
~~,Torpedoshops,FormerGasol~stati~,GossocnreLardfill, 
ardLmerSubasetodetecctlevelsofvolatileccnapounds. Thesoil 
gassurveyswillbeperfoxmdusirqa EhotovacI&dellOS50portable 
fieldgas chrmatogm@withCPSIL19 capillarycolumnanda 
phutoionixaticmdetecbr. soilgassEmpleswillbeabtainedbyusirrg 
the follcxhq method (see Figum 4-l): 

o Apl~~barisusedtodriveaarae-hdlfinrh~,f~ 
foot(maximum)deepholeinthegrrrund. 

0 A prerinsed, four-foot lorq l/4" O.D. stainless steel tube is 
used to collect the saqle. Toplzventsoilfrogapluggingthe 
~asitisl~irrtothecwity,a~~ofteflan 
tubingisinserbdintothestai.nlesssteeltub.Anailwith 
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1020 

1021 

1022 

1023 

1030 

1040 

1041 

1042 

1051 

1060 

FieldPmmdmes forcollectfan 

FieldProm%msfortM.bcti~ 

Field- forCollection ~_ 

of 

of 

of 

surface soil samples 

subsurface soils 

surfacemterand 
sedimntsaolplesf~ IEazardous waste Det4memtj.m 

Fieldprocedures forQllectimofGmmxlWaterSauples 
forHazardaJsW2&eDetenainatian 

FieldRwedurw forIqgirq subsurface Ocuditioas 
IX.7ringTbstBorirrgazx3WellLcggiy 

SanplePresewatianforSolidandLiquidMatrices 

SampleChain~f-CmtodyPmcedum 

ShippigPmcedum forEnvimmmtal FieldSmgUs 

opmtionandcalibrationof~m~ 
Rmtoionizer Mudel PI-101 

Cleani.qPmcedmeforSanplirqDevicesusedin 
EIlvm site IIwBtigation 
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Up to 4 Feet 
l- 

Teflon Tube 

Pump 
Clay !%a 

- Stainless Steel 
Tube 

f 

Up to 4 Feet 
- Teflon Tube 

I 

l/2 inch l/2 Inch 

INSTALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE 

NEW LONDON 

GROTON, CT 

- Stainless Steel 
Tube 

FIGURE 4- 1 

SCHEMATIC DIAGRAM OF 

SOIL GAS SAMPLING APPARATUS 

ATLANlIC ENVIRONMENTAL S!G!VlCES, INC. 

I 
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aheadlagerthantheinsidediamehrof~steelpmbethen 
isplacedintheteflontme. Afterthetubeisplaoedirrh 
~~leinthegrand,theteflantube?is~l~art,causing 
theMiltodropaIYhllckJirrgMporstobedElPMiIltotheapen 
eklofthestainlesssteeltube.Clayisplaced~the 
tubeatthesoilsurface~thqasealthatpxwentssurface 
airfl3xllmixingwiththegasfroanthesoil. 

oAUxee-waySqelokfitthqisplacedontheapenendof~ 
steeltubeatthegraadsurface.0neendofthefittiqis 
ammctedtoatefloartubeleadhqtoasmallpersoml~ex 
airpump. Asmallteflon~~septumis sealrdoverthe * 
==hgopeningofulefittilq mepunpisswi~onand 
allwed to run for 3-5 minutes at a flclw rate of 50 to 100 
ml/bin. Thesoilgassanpleisoollectedbyinsertirrga 
m=-~~~~~aprJbrm~~thmwing 
lo-500 ml of air. 

0 --wlng--~ rE8WVed~theholeardflustaed 
withhighflowsofambientair. 

. ~gassamplecbtahedisinjecteddirectlyirrtotheRaotavac 
mstrcrment. mecolmmtempemtllre is adjustedto so0 or40°c 
depediq on ambient cLsDMi..ons. R&entionti.mSofuleImknmn 
peaksfxom~h.lgasareidentifkdbyc2aprbmtostandards 
that~takenfmntheheadspaceabuveacca&inedstandmdof 
specific amnatic and chlorinated hydlrocartxnsinwater. Astzadkd 
OflOppabenzeneinairalsoisusedto~~~peakvariatiandtue 
tofluctuationininstnnaent sensitivityandpmvideahse for 
cmnparisanofrelativecommtrations. Stamkdsarenmatthe 
~~,middle,andendof~~sanq?lirrgday~,when~, 

Relativecmcentmtiomare 
Phutuvac1Os5oofthe~ 

soil gas. 
rep3Bmwthediff~~inthe 

Ifhighcmcenkatimof~mpresent,thesyringe 
andsaqlingdmicmarerinsedwith methanol,driedusirqapxtable 
heatgun, andIxugedwithhighpressurezeroair. 

AnambientairsampleiscollectedthroughthesamplingapparatUs 
andanalyzedasablankatthe~~ofea~~l~dayas~l 
asafteranypmbeshavebemrecleanedastheresultofhigh 
wncentmtionsintheprevioussanple. 

~environrmerrtalrad.iationsurveywillbecoxh%ed by Radiation 
SafetyAssaciates,Inc.ofHebran,ConnecticutattheDPPOArea,the 
vicinityoftheAreaALarwlfil1, andtheGossCmeLa~&ill. Agrid 
patternwillbesetupacrosseachsiteona25foatspacing. Gamna 
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masumdatea&gridpointwithaIMlumModell9 
IfgammalevelsarefcmxlatbdcethebadqmuW 

value (estab&hedoffofthe site) amredetaild gridwillbemade 
aJmuIxlthspQtito~ iftheremaybeasanxeof 
conbnhatimAXu3lmBbdell8oamtread~willbeavailable 
toIwxasumgrPssalphaorgrossmifwarranted. 

Ageqbysicalsweywillbepw3o.nnsdbyWestcn~calof 
Westbom,Massa&usetts,attheDPDOAma,thevicinityoftheAmaA 
Iandfill,FormsrGasolinestation,theGosscoveIandfill,andthe 
Lowrsubase. Themarefalr~ methodo1ogiesthatlnaybeused: 

O’IheGraand mlletratingRadar(GpR)wtweymgthodcanbeused 
todedxdne~l~tionof--objects, 
liuIolcgicchangeSandpossiblythedepthof~landfill 
lllateridls. meGPRq?3tem-tsmi- ensrgy*- 
gxgun&.ly-T is mflected fxulIlllaterialswith 

pqaties(sl2chasthedielectric 
~orccmbctivity). Typically,reflectimsoccurfrm 
mhlliccbjectxzuidfmmlithologiccharges. I?&lectedcpR 
enwqyisdebcted bytheradarantenna anddisplayedona 
graphicmcox&r.Metallic~ectssuchas~edtanksor 
pipes,prubcea&aracteri&ic~parabolicsignalonthe 
GpRchart~Ydilll& 

0 TileEhctraa gnetic- -tiwm --is 
arelativelyrapidwalkoversurveytechni~thatcanbeused 
todetectburiedmetalobject3,W3extentofalaWfillan3a 
andtolccateandtraceacmductive~tepl~.~ 
EMinshmmtisusedinccmj~onwitiacbart~or 
adigitaldata -sothat-~vitydata 
isacquimdalangea~suweyline. Metalliccbjects 
typicallyarehighlycm3uctiveticausea mmrsepolarity 
amductivityreadingintheimediatevicini~oftheclbject. 
Iandfillmaterialstypicallydiffer incoMuctivityval~~~ 
frm lx&Ural soils: comqwklytheextentofalandfillis 
associatedwithana3xuptchangeincoMuctivityvaluesor 
mreunifonncm3uctivityreadings. B+ycmtm+mW 
~~~lYlandfFUl~~,are~~Y~~'ard, 

,dete&&lea~~ItraceableuslngtheEMsurvey 
lWthOd. 

0 Electricalresistivitysout&ngdak3willbeacquiredusinga 
soiltest straw oranequivalentresistivityinsbmmt 
Thesolndingdatawillbea~usingtheLeeModificati~ 
ofthewennerarrayelectmde CllXi3yandel.- spacings of 
up to 100 to 200 feet. meresultsofthesou&ingsurvey 
willbecmpul~~modeledtoenmluatetheverticalresistivity 
cha?La~isticsofanamalausareasdetected bytheED¶SlXV~. 
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0 Ihsmvmethad- thesIzmr@lofthe 
mrthfstutalmgneticfieldatanyparticularlocathnand 
CZUlbeUMdtalocatebUEiedlUetal~ectsarddetenninethe 
extenkorperinmterofalaMfill. Fmruls lmtallic Cbjecb 
causealocal fluctuationintheearthfsmgmticfield. 

Duetoidlevaryingccnditiolns(openandclear,sca~Taetallic debris, furied utilities, merheadutilities,etc.)atea&ofthe 
areastobeinvestigated,#eexactsunrey~ willbedecided 
OIlSite. megeIxmlappmachistoiIlwstigatetheareaofinterest 
wiuIEKcnparauelsurveylinesspaoed appmnbately2Oto25feet 
apart. Atlamlals~willbeinvestigatsdin~detailusing 
xqrletics(10to20footsta~ illbmls) orresistivity, asT'El.l 
as-. meR4,resisti.~andmagnsticsurvey- alauseful 
indetenainingwilerem coIationsdueto~mretalor 
other aimditions exist, GPR Yresults can indicate the depth, size, 
shape,andnaoabar0fburied~ects.~aa3metal~achrersely 
affecb3mhnd~csurveyresIllts,~~,inareaetiti 
sllrfacel!Eizildebrisor~ utilities, theGPRsuweym 
willbe#elm6teffecti.IheGPRwillhave~~ 
capabilities, and m2lgnetic ape l2codng. 

Sirqlewellhydraulictestswillbeperfonnsdonappmxhately 
oIwh¶lfof#e~~wellstodetermineaquifercharacteristics 
forusei3lcharacterizingthe~gmundwa~ccinditi~and 
foruseinevaluathqmnmdial alternatives. The hydmllic tests 
willbeconducwafteraxpletionofthegraundwater~~. 
Durixqeadeest,thewellwillbe~ppedwi~anel~ Cwater 

-==wsw=-1 
--- byacabletoa 

ba~datalogger. Thespecifichydmulicteststbatmay 
beusedaresiqlewellpuptesb,sl~testsor~head 
tests.meqecifictesbthatwillbe~willdependOB1the 
- hydraulic amductivityof~aquifermaterials,whetherthe 
~lscreenbracketsthewatertable,thequdlityofthe~water 
withinamnitorirgwell,andthedeptht0grorndwater. 

AlldrUlcuttingswithvisualcclrrtaminatianorwithsignificant 
volatileorganic~(nrmitoredbyeitheranHM1~mlOl 

detecbr)willbe~ 
detectmoraF'oxbomCgngry~y~l28fl~ 

mednmls 
willbelabeledwiththetypeofmaterialwithin(soil,~~or 
sludge), t%datacollected, thesitelocation, andborirgnumber (or 
suaeothersauplisqlocatiandesignationif~iate). Thedrums 
willbestaredatthehazardouswastestorage faci.lityontheSukase 
untilthesubase~ candisposeofthedmls. malysisof 

cmtentswillberequiredtodetenainethe~of 
wntentsmstbean3lyzedfortheRcmchra&eristic 
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parameteas (40 CFR 261.21, 261.22, 261.23 axxi 261.24) and in 
accor&mewi.themxicitycharacteri&icuachixq - (- 
- Appeax I, 40 CFR 268). MCJIlitobKJWell~tideWlCpent 
wa~,aswellasanyotherwasbs,willbehamedin~eame 
-. 

4.2 Stew I Sites 

Afieldsaqkingpmqramwas~~byAtlarrticin~to 
=rwnthaSt%pIsi$esfarthepulesenoe ofonhtecmbminati~. 
Analyticalda~willbeu8edto assem3thenatureofthe 
coartmnina~andevaluateheal~and -risks. Basedcm 
wfirdfngs,a -tionwillbenlade- tcm==df= 
ste2?=-resluired. 

4.2.1 CBC Dmm Area tSite No. 1) 

IhsfieldimestiqticmwillbelimitedtoaUectirqatotalof 

associatedwithdrumstararfe. meselectEd 
locatianLdhctlywithinthestarage-anflatgranrdkbtm~ 
h@lestmiloeartaminarrts 
are sham oB1 Figum 4-2. 

wmldbeexpecWL Soils2uplelocations 
3% sanples will be collected (A.P. 1020) 

withastainl~stef3lhardaugerandstainless~spmnt.the 
=4?l~equippEHRW+llbedeCo&bted 
pcrewart-- 

--FlFTlq-ti 

:f-- 
tion (A.P. 1060). Adhcretesapplewillbe 

~~ectedfrom~locatian(~total)atadPpthof06inches 
andanalyzedforTcodcftycbaractexbti 
metalsandFcBsin~aeatract 

CW - m-1 
Labaratory pratoool(CLP). 

IhesErmpleswillalsobeanalyzedfortatdlpetrol~hydrpcarboasby 
EPA Method 418.1. AcunpoeitesanpleofthethmeO-6 inchsanples 
WillbeaxmlyzedforTarget 
inaccoManmwithQ;e. 

c3zmpaaLi.st(lu)~csandMetals 
Anadditimal.soilsanplewillbeobtahed 

freaPadepthof12-18irrhesfmm~location(~samaplestatal) 
tiiJliti2tll~screened inthe fieldwithaHNughb&tnization 
debctortodetemhethe pmsenceofoqlnic~.~~ee 
willbeanalyzedbythelaborataryforTCLvolatile~c~ 
aacordingtocL9~. Table 4-2 summarizes the specifics of 
thesitesampletype,analy~ismdrational. 

Inaividualsoilsmpleinformation willbelcqgedinafield 
~,placedonthesan@ejarlabels,atxirsordedona 
Chain-of-CBtody form (A.P. 1041) which will contain the followirq 
data: 

0SanpleNunber 
0 SmleDepth 
0 Date 
o Time 
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INSTALLATION RESTORATION 8fUDY 

NAVAL SUBMARINE BASE 
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\ 
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A ss-1 - Surface Soil 
Sample 

END 

EXISTINQ 

-95- Existing Grade 

a Exposed Bedrock 

FIQURE 4-2 

NELD SAMPLlNCI PLAN 

CBC DRUM STORAQE AREA 

ANTIC ENVIRONMENTAL SERVICES. INC 
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TABLE 4-2 

l-ss-ls, l-S&2s, surfacesoil mtPmtals- 
I-SS-3s 0-6ieles PlCBstCW 

MXOleUlU 
w:EpA 
- 418.1 

l-SS-4c 
Ez!z%-;: 

TcLoIyaniosand 

,/"-=="- SS-3s' 
-:CLP 

l-SS-lD, l-SS-2D, surface soil/ TCL Volatile 
l-SS-3D 12-18 inches oqpnios: CKP 

petroleum 
IQdmabn: EEA 
Method 418.1 

1. IxzetoWvemtiofmetdls,hi* comemkationswmldke 

2 -af---ae* . IXzetomd3lleand~latile~tureofvolatileorganics,~le 
concentrations~dbe~belowthe~surface. 
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,,- 

/+--’ 

0 Analysis~ 
0 preservative 
0 PrQjectMrmber 
0 InitialsoftheCollector 

Thesampleswillbe preserved at a temperature of 4OC (A.P. 1040) 
an3 repeated on chain-of- fom (A.P. 1041), prior to smple 
Shie (A.P. 1042) to the analytical 1aJxzatoyy. QA/QC samples 
willbecollectedasspecifiedintheBA/QcPlan. 

4.2.2 Ehtt=tle Fill at Bmker A-86 Bite No. 41 

Therubble filldispcml areahasprincipallyconsbwUon fill, 
hmwer,afewaapty&emicalcmtahemwemobezvedbyAtlantic. 
mefieldhestigaticmwill~ude cbtahbgsurfacesoilsamples 
frcm two locations at the base of the fill area (Figum 4-3). If 
m-inanbhavemigratedfromthefill,theselocatiorx3~d~ 
~poirrtsofhigher mtions. mesan@eswillbe 
~01lected (A.P. 1020) with a stainless steel hand auger and stainless 
steelspoon;thesamplingequigmk?ntwil1ba-ted- 
=iIQliIYJ locations to prevent crcss-mntmhatior-(A.P. 1060). Soil 
~l~frrana~ofOdinchesand12-18incheswillbecoll~ 
ateachlccation. TheshallawsoilsmpleswillbeanalyzedforKBs 
ardTcLsmetalsinacco~withCLPp- lchedeepersoil 
~lswillbeanalyzedfar~volatileorganics~tothe 
latestversion oftheEPAcL9. Accrmpositesoil sampleofthe 
&alluw(O-6 inches) sampleswillkeanalyzedforTcLOrganicsard 
Metals by CU?. Table 4-3 summarized the specifics of the site 
=mpling type, analysis, and rati-. 

Indivi~soilsarrrpleinformationwillbeloggedinafield 
not&ook,placedonthesamplejarlabel,andrecordedona 
chain-of-cmtody form (A.P. 1941) which will include the following 
data: 

0 
0 
0 
0 
0 
0 
0 
0 

Smqle Number 
mle Depul 
Date 

k>ti-- 

Project Mmrber 
Initials 0ftheCollector 

IheSallpleSWillbepreserved at a temperature of 4OC (A.P. 1040) 
prior to Sar@e hijp?nt (A-P. 1042) to the analytical laboratory.. 
QA&CSanples will becollectedasspecifiedintheQA/QCPlan. 
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FIGURE 4-3 

FIELD SAMPLINQ PLAN 

RUBBLE FILL AT BUNKER A80 

ATLANTIC ENVIRONMENTAL SERVICES, INC. 



EILlBBT% FILL AT BJNKER A-86 (Site No. 4) 
SUMMhRYOFPROKEEDSAMEUS 

4-SS-2s surface soil/ 
O-6 inches 

4-ss-3c 
EYE% z: I - 

4-ss-ID Surfacesoil/ TCL Volatile 
12-18 imhes omJaniffi: CXP 

4-SS-2D Surfacesoil/ 
12-18 in&es TcLVolatile 

olxpnia: CLP 

x!LPMetals- 
pcBs:CZP 

TUP-- 
FCBS:CLP 

screen surfatx soils 
for possible mtals 
aIdPcBcxnlb&ation 

sazensurfaoesoils 
f-possible 

Ifet"Ls lx%kdnation 

mrhealthald 

riskasemmnt 

Scmennearsurface 
soils for possible 
volatile oryanics 

sCreen~Sll?FfZiCe 
soils forpossible 
volatileorganics 

1. DuetoadsoMzivenatureofmetal~,highsst conc&zationswouldbeexpecbdat 
thegroundsurface. 

2. Eue to mbile aM volatile nature of volatile oxganics, mamreable 
concentrationswouldbeexpe&edbelowthegrou&surface. 
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,f--- 4.2.3 !lbrmdo Shcms tSite No. 71 

. 

~~kMsas~sewagetreatreatmenturrtill983wfienthe 
bulduqswhi&makeuptheTorpedoshapsreliedupcm 

SittZwaS-tOd~~ Various fuels, Llvents, 
pstmleum,andmewlalrImhated wastewategellcm3tedinthe 
oveeaul of UnderMa wmponsmayhave3x8naccidentlydbchqedto 
ulese!pticsystemvia~floardrains,sMcsandtoilet 
facilities. 928purpcmforthepmposedfield 
screenfctr~tet3oil,groundwa~, 

imeeigatilmisto 
sedimeaorsurfacewater 

aeartaaninatfanduetothsfarmrarl~fieldsar~~~ff. 

Priortoarry subsucEaceirnrestigatfans,soilgassurveysofthe 
sea7tfcl-systeape~~ cGimxbdin~tolocateareasof 
volatilearganic c!Q&mimtioIloIfhotspotsareidentifiedwi~ 
thel~iel~thesurveywillbee;rrpandsdtodelineatethe~ 
ofcartamninatioa. Adetai&edde&~~oft%esoilgassummy 
-WY~poresented . . 

Surfacew%tern~~ffintheareaomldpossiblybetransportbq 
hazarda;lsmaterialsinto~water 
shames River. 

CUXSMandliltimatelythe 
One surface water sanple will be collected (A.P. 1022) 

fmntheTbqedoShopsite.Thesanplewillbetakenfrcmthe 
locationindicatedonFigurr!4-4. ItwillbemalyzedforTcL 
OXpliCTWlIld~bycLp. 

- - sanple will be collected (A.P. 1022). me 
selectionofthissanpleaxwwasbasedon~bpogm@yn&ed 
duri.ngAtlantic'ssiteimpsctionandwillbetakenfrcnathesams 
locationas~surfacewke.rsan@e. Itisattheaxtletofthe 
stormdmixqesysternf3mBuildkq450. Thesedinmtsa7@ewillbe 
repmsentativeof;urYhazaniouswastedepositedbysuxfacewater 
runoff. 

oneadditional~ andsurfacewatersamplewillbs 
cmsidemdi.ntheevaluationofthissite. TheAreaA-Dc%mkmm 

iiEzzzi-( 
see section 4.3.1.3) overlaps the toqedo shops 

southembcrundary, Thesurfacewaterardsedimmt 
smplestakenjustsouthoftheammmitionbunkers (A-88 thru A-91) 
willdlsobecansi~inthe~~ti~ofthissite(seeFigure 
4-9B). Thesesaqleswilldetemhe 
ccmtr~tothe 

ifthe%xpedoShopsare 
amtamhationof&eaAdmm&mmwatexcourses 

aswellashelpdefinethearealextentofthep&errtialwater 
course/- -ted zcne. 

~sedhUxtsampleswillbeanalyzedforTCL0ryanicsand 
MetalsinaccoxCkmcewithCW. Table4-4 summarizes the specifics of 
thesitesampletype,analysisandrationale. 
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P TABL?z 4-4 

TtnPEmsHo~ (SITENO. 7) 
CXJMMRYOFm-SAMmEs 

Sample 
Designation Analysis Rationale 

7-'B-1,7-TB-2 
7-TB-3,7*4 
7-TB-5,7-TB-6 

7-Mw-1 

F-m-2, 7-Mw-3 

7-Gw-1 

7-GW-2, 7-GW-3 Groundwater 

7-m-l 

7-SW-1 

Boring soil 
==4pvw 
-in 
the field 

Boring soil 
the field 

Ground water 

Sedimat/O-6 inches 

Surfacewater 

~organics 
and Metals: CLP 

mxxqanimand 
Metals: CLIP 

-0rganics 
aniMetals: CIP 

TcLolzyanicsand 
Metals: CLP 

TQ;organics 
andMetals: CLP 

TcLorganics 
andMetals: cl% 

TcLorganics 
andMetals: CIP 

Screen for possible soil 
mntambationinleaching 
field 

Screen for possible 
soil -tion in 
lwching field 

Screen for possible lw2hi.n 
ofcorrtaminarrtsintoground 
water 

Screen forpossible * 
Smd.mmt czontalnination 

Toassesssurface 
waterquality 
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Atotalofninetestboringswillbedrilledatthissite. Each 
borhqwillbeadmnced with4-inchhollawstemaugerstoadepthof 
2Ofeetoraugerrefusal,whichmerisless. Threeoftheseborhqs 
willbemnpletedasbedrock mnitoritq wells. soil SaYoples will be 
collectedconthmulyinadvanceoftheaugersus~a 2-imh 
split-spoonsamplerinaccoHancewithAsIM~1586. Borirqandwell 
locations are tshcwn on Figum 4-4. meactuallo&kIlmayvary 
basedonresultsofthesoilgassuKvey. 

The split- winbe-ted betweeneuseto 
preventcmss-conhmmtianaccoHi~~~tothefollowirqpmcedure: 

0 AlCOIlOXdetergenttapWElttXWZSh 
0 Tapwaterrinse 
0 10% Nitric acid rinse (only if sample is to be analyzed for 

-s) 
0 Distilled/deionizedwater rinse (onlyifsaxpleistobe 

analyzed for metals) 
0 Methanolrinse 
0 Finaldistilled/deimizedwaterrinse 
0 hd;ry 

Drillrods~a~~willbesteamcleanedafterea~boringis 
ccmpleted. The drill rig will be steam cleaned prior to entering the 
siteaMhfterleavingthesite. 

Eightboringswillbe advanced 
native soil. 

throughthesepti~ fieldand intc 
A soil sample will be collected fmm each boring (TB-1, 

TB-2,TB-3,TB-4,TB-5andT&-6)andthreegraundwater~~r~ 
wells (MW-1, MW-2, and W-3) will be collected (A.P. 1021) amI 
analyzedforTCLOrganicsandMetalsinaccordancewithCLP(nine 
soilsimplestotal). MW-1 will serve as a ba cJKP=Jwwe 
mnitoriqwellandthesoilsanplewillbeusedtoassessbaclqmM 
soil quality. 

T!heactualsamplessentforanalysiswillbeselectedo31the 
follcwing basis: 

0 0 ThehighestHNureadhgswithintheboring ThehighestHNureadhgswithintheboring 
0 0 Visible contamination Visible contamination 
0 0 Lackingoqanicvapxs orvisiblecontamination, a soil Lackingoqanicvapxs orvisiblecontamination, a soil 

sample will be collected above or at the water table or sample will be collected above or at the water table or 
withi.nthezoneoftheleachingtrench. withi.nthezoneoftheleachingtrench. 

Individual soil sanp?le infomationwillbelogged ina field 
noteboak,placedonasamplejarlabel,andrecordedona 
chain-of- form (A.P. 1041). The recorded data will include 
the following: 

0 SampleNumber 

0 Saqle Depth (if appropriate) 
0 Date 
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0 Time 
0 
0 

-J=ltiy 

0 PJmject- 
0 NameandInitialsofCol.lector 

Thesampleswillbe presezwed at a teqerature of 4OC (A.P. 
1040) prior to saqle shi&armt (A.P. 1042) to the analytical 
laboratory. BA/QCsan.pleswillbecollectedasspecifiedinthe 
@VW plan. 

Threemoni~~wellswillbeinstalled. metotheshallaw 
bedrock at this site, bedrockmonitor~wellswillbere&red. 
MW-lwillbeusedasanupgradientwellandwillbeplacedinthe 
extm!nm- comer of the site (see Figum 4-4) 

Bedmckmnitor~wells,app mximately50feetdeep,willbe 
drilledatalllocations. AnS-inch,minimm, holewillbedrilled 
byeither~nadrotaryorairhammermethodfivefeetintothe 
bedmckortoadepthof20feet,whicheverisdeeper. Aneatcenmt 
~~~~~~~borehcleardupatleasttwofeet 

A6-inchdiametersteelcaslngwillbe 
setinimthegmutandallowedtosetforarainhm of24hours. me 
boreholewillbe advamedwitha6-inchnminalairhamerdrill 
sufficiently deep enough to enccnnrterthesatura~zane. me 
conpressedairusedtodrivethehanmrandbringthecuttiqstothe 
surfacewillbefiltemdsotherearenotraceamomts 
oils which may contalninate the bedrock well. 

oflubricatiq 

Thedrillrodswillbestemcleanedaftereachborirqis 
COXllpktE?d. The drill rig will be &earn cleaned prior to entering the 
site and aftercclrrp?letingthedrillingatthe site. 

All~~~wellswillbedevelapedatleast~dayafter 
the gmut amuxl the casing has been installed. Develw will 
includemeansof~ingwaterfrcnthewell. Inthebedmckwells, 
thetiillrodsmaybeleft inthebottcmofthewellandthe 
cmpressedairusedtodisplacewaterfromthewel1. Developmmtin 
allofthewellswillcorrtirme\mtilthedischargeisvisuallyclear 
orafterfourhours,tichevercomesfirst. 

Graxd water smples will be collected (A.P. 1023) froan the 
~~r~~lsatleast~weeksaftertheyhavebeendeveloped. 
A sample will be collected (A.P. 1040) u&q a dediated stainless 
steelbailer. Priortosmrrplirag,thewaterl~linea~wellwill 
bemeasuredto0*01feetusinganelectronicwater1~~meterand 
thelevel mcordedina field not&xk. Four to five wellvolu~~ 
willbepurgedinordertocollectarepresenta tive saqle. The well 
el~~~willbesurveyedtodeterminegroundwaterflcrw~~. 
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Stainlesssteelbailerswillbedecontarninatedplriortosampling 
accoHiIKJtothefollmi.Iqdecontaminationprocedure: 

0 Alconexdetergesrtandtapwaterrinse 
0 Tapwatexrinse 
0 10% nitric acid rinse 
0 Distilled/deimizedwaterrinse 
0 Methanol rinse 
0 Distilled/deionizedwaterrinse 
0 Airdry 

Bailerlinewillbechanged betweensarrp?les. -water 
~l~willbecoll~~the~lsardanalyzedforTcL 
OqjanicsardMetalsinaccokhcewiticLp. Table44 summarizesthe 
sitesatqletypeanalysisandrationale. 

4.2.4 Goss Cove Landfill (Site No. 82 

The Goss Cove LaMfill was operated frcm 1946 to 1957 and 
rqprbdlyonlyincinera~ashashandrubblewas~. 
-, ~largegascylinde;rs~absewed dtlringthe 
excavationofautilitytrer&thmughthesite. Onetankwas 
1eakirvlJmr-e- ofthe&hertanksarenotknown. 
BasedonthefiMiqsofgascyli.m3ersinthelarkWll~thefact 
thatitservedasaSubaselardfillfortenyears,theexactM~ 
ofdispmedmaterialisundefined. TheNautilusBbseumand 
asscciatedparkixqlotaredi2xctlyoverthelaMfillar~. 

Radiological,g~~ical,andsoilgassurveyswillbe 
performdpriortodrillingactivities to further&aracbrizethe 
site. 

An~-E3diationsU?Xeywillbe- 
SafetyAsscciatesInc.ofHebron,Comecticut. The 

by Radiation 

surveyistoscreen 
purpose of the 

forgamma,bta oralpharadiationinaccordance 
withOSHAbaz~wastei.nvestigation~ Ad&ailed 
descriptionoftheradiationsumey memcdologyisp ksentedin 
section 4.1 

~G8aphy&ical~~~~willperformageolphysicalstudy 
ZusllpeitheraGPR, EM, reri;istivityor,magnetic surveyto 

termnethepresenceofbur~edm&alob~ects,drmsoruMeqmmd 
tanks.mestudywillbeconkct& onthesamegridpattern 
established fortheradiological survey. It is importanttoidentify 
locationsofburied4bjectspriortodrillinginordertop~~ 
safety hazards. Adetaileddescriptionofthegeophysical sumey 
m&.hdolcgiesaMselectionprocessarepmsented in Section 4.1. 
Theselectedmethcdolcgywillbeusetoscreenforaqmnaihq 
subsurfacegascylinders. 
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Atlanticwill 
lOS50 portable gas 
idmtifylocations 

m<~$ gasasswxey using a Rmtwac I@del 
purposeOfthe~isto 

within the ol;l landfill which may have volatile 

EJasedonresultsoft.hethreesurveys,testborirqswillbe 
drilledinareasofsuspectcmtmnhtion. Atotal ofseventest 
borixjswillbedrilledonsite. Each3mrir~~willbeadvamedwith 
4-ti I.D. hollow stem auger to a depth of 20 feet based on auger 
3w3Jsal orlixKkof fill Fbcallthatthelhksofulelandfill 
froanpreviaustestboringsinthisareawasa~~~y10-15feet. 
Faurof~boringswillbe~letedas~~~~ls. Soil 
sampleswillbecollectedconthmslyinadvanceoftheaugemusing 
a 2-inchsplit-spoonsamplerand inaccordanc&withASTMD-1586. 
Bori.YqandwelllocationsareshcwnonFigure4-5. Theactual 
locati~mayvarybasedontheresul~ofthethreesurveys. 

Thesplit-spmnsaqlerswilibedeccataminatedbetweeneachuse 
em cmss-cmtmhation,acco~tothefollcrwirrg~: 

1. 
2. 
3. 

F"- 4. 

5. 
6. 
7. 

AlCOllOXdetergentandtapwaterwash 
Tapwaterrinse 
10% Nitric acid rinse (only if sanple is to be analyzed for . 
=-w 
Distill~~~zedwaterrinse(onlyifsanp?leistobe 
analyzed for metals) 
Methanolrinse 
Finaldistill~deicmizedwaterrinse 
h?w 

Drillmdsandaugerswillbesteam-cl 
CZOIlpli=ted. Thedrillrigwillbe 

eanedameachborhqis 

siteandafterleavingthe site. 
stem-cleaned prior to entering the 
Augercuttingsmaybecollectedand 

dimmed for possible offsite dbposal as detailed in Section 4.1. 

A soil sample will be collected (A.P. 1021) fma the three 
bo~(T&l,TB-2,andTE3-3)andthefourgrcrundwatermoai~r 
wells (MW-1, MW-2, W-3, MW-4) and analyzed for XL Organics and 
~~sinaccordancewiththelatestversi~ofthecLp. lhactual 
samples sentforanalysiswillbe selectedonthe followingbasis: 

0thehighestHNureadhgswithintheboring 
0 visiblecontmimtion 
0 lacJcingoqanicvapors, orvisibleconkmhation, a 

soil sanplewillbe collectedabove thewatertable. 

Faur~~r~wellswillbeinstalledtoadepthof~ 20 
to15 feettobebaseofthelandfill. NW-4willbeusedasan 
upgradierrtwellandwillbeplacedneartheaccessroad. Wells F”- 
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INSTALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE 

NEW LONDON 

QROTON, CT 

\ 
NOTE: UTLITY LOCATIONS ARE A+PROXlMATE - MUST BE VERIFIED 

LEQEND 

PROPOSED EXIBTINQ 

0 TB-1 - Test Bering - 95 - Existing Grade 

l Mw-1 - MOnitwing w8ll a Exposed Bedrock 

FIGURE 4-6 

FIELD SAMPLINQ PLAN 

QOSS COVE LANDFILL 

0 TB-1 - Test Boring 
ATLANTIC ENVIRONMENTAL SERVICES. IN 
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willbecozlstructedus~2inchI.D.PVCmaterialsand.the~ . 
mteYvalwillbel5feetinlengmaIxuhescmen slotsizewillbe 
O-020 idles. Thetopofthe screenwillbeplaced~feet 
abave~watertabletoallawforgraurd~~fl~ti~butwill 
alsoallowfortheprcpersealarwtndthewellatthe~ 
l3LlZFfaCe. ?he~intervalWillbElpackedWitiWElSbedSiliCEt 
sardtoatleastmefootabovethetopofthescreenandabentonite 
pelletseal(minimarm~footthick)willbeplacedabave~sand. 
Theam~3.uswillbesealedwiti~te(6to1ratio, 
mspeckively)gruut.Aprotective~curbboxwithlocMngcap 
willbeinstalledabovethewel1casirq. Anm&x&ennmitori.ng 

oanstructioadiagramis 
EYkvelopedatleastonedayaftertheyhavebeminstalled. 

pmsenhdinAppe~~&B. mewellswill 

~~~willincludetheuseofa~eblodkandsirrmltaneausly 
Pum*t-=-= finesfronthesandbackfill. DWelogmentwill 
~~urrtilthedischargeisvisudllyclearofafterfourhcrurs, 
whichevercom?sfirst. 

Grand water samples may be collected (A.P. 1023) frcmt the 
moni~Wlsatleast~~aftertheyha~beendevel~. 
a?eIWdto&lectandaIEilyzedgrcRndwaterSQUplleswi.lldep& 
upan~~frrrm~site~~ti~attheDHx,Area,andarry 
infoKmatiorldevelcpeddurirvgthethreepmiminary~. Ifany 
ofthisinformationindicatesWatgmmdwatersanplesshouldbe 
collected atxl analyzed, a sari@@@ v,mld be collected (A.P. 1040) u&q 
a dedicated stainless steel bailer. 
1fmZlineachwellwillbellESmmd 

Prior to sampling, the water 
to0.01feetusingaIlelectmnic 

water1~meter~thewaterlenrelwillberecordedinthefield 
nateboak. AminhmoffourwellvolmenculdbelJurgedino&.rto 
m~tiqreser+tivesample. Thewelle+ationswillbe 

detemmegrwMwaterflowgradlent. 

Stainlesssteelbailerswrruldbedecxmtaminatedpriorto 
sanqlirgaccmdhgtothe followingdecmhhationprocedurt3: 

1. Alconox~entardtapwa~wash 
2. Tapwaterrinse 
3. 10% nitric acid rinse 
4. Di.stilled/deionizedwaterrinse 
5. Methanolrinse 
6. Distilled/deionizedwaterrinse 
7. Air&y 

Bailerlinewouldke&anged betweensaqles. Gnxlxlwater 
~les~dbecrollectedfrcanthe~lsandbeandlyzedforTcL 
OrganicsandMetals inaccm&ncewithCLPandfortheradiological 
parametersGrossAlphaandGmBeta. Ifgmundwatersamplesare 
collectedforanalysis, asurfacewatersanplewillalsobe collected 
fram~'IhamesRivertodeterminethepossibleaffectof riverwater 
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qualityonthegmudwaterquality. Bas&onastudybyW.@an 
~~~(FinalSiteInvestigatian-SubsurfaceOil~~~ 
-ImcwerSubase,NaM3.~ineBase-NewIondon,-, 
Comecticut)theremaybeamixirqofriverwaterandgmuWwatm 
about 100 to 150 feet in fkm the riverls edge. Table 4-5 sumarizes 
~specificsofthesitesampletype, analysis, andrational. 

~v~soil~leinfannatianwillbeloggedinafield 
notebo&placedonthesanplejarlabel,a~~Irecodedcx~a 
chah~f-astcdy form (A.P. 1041). ~recordeddataWilltil&le 
the following: 

0Smplenumber 
z r"p" (ifwP=F-=) 

o Tim 
0 Analysis~ 
0 preservative 
0 Projectnumks 
o Namaklinitialsofthecollector 

me sanpleswillbeplwerved at a teqerature of 4'C (A.P. 1040) 
prior to sm@e shipment (A.P. 1042) to the analytical laboratory. 
WQC smpleswillbecollectedas specified intheQA/QC Plan. 

4.2.5 OBD?ANE (Site No. 14) 

TheOBlXiNE isnolongerutilized fordigosal andvisiblesoil 
IstaMngwasnotabserved duringAtlantic%visual inspectian. The 
field samplbg will inch& collectiq four soil sample (A.P. 1020) 
fmulm3locationsdcwnslcpefmnthedispc6alamaasshcwnm 
Figum4-6. Dmsoilsamplesfrwnadepthof0-6incheqwillbe 
coll~frcpnea~locatian,andanalyzedforTcLpmetalsin 
acco~wi~cLPprocedures. A cmposite sanple of the two O-6 
inchsaqhswillbeanalyzedforTcLOryanicsandMetals. Tbo 
~ti~surfacesoilsanrp?leswillbecollectedh?am~locatiogl. 
at a depi31 of 12-18 inches and analyzed for TCL volatile oqanics hy 
CLP. Table 4-6 sumarizes the specifics of the sits sample type, 
analysis, and rational. 

Individual soil saqle infomationwillbelcggedin a field 
mtebook,placedonthesamplejarlabel, andrecozdedma 
chain-of-cwtody form (A.P. 1041). The recorded data will include 
the following: 

0Samplenunbr 
o"zdepth 

o Time 
0 Jwtlysisrequested 
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TABIE 4-5 

GcsscovFJIAmFILL (Site No. 8) 
SUlWUWOFPROKhSEDSAMPTES 

ANALYSIS R2iTIoNAL 
DESIGNATION TYPE/DEPTH 

8+1,8+2 Borirgsoil 
81143 =Wepe3W 

defzemlmdin 
the field 

8-MW-1, 8+2 
8-M-3, 8-MW-4 

Boring soil 
siMple.pW 
win 
the field 

S-GW-1, S-GW-2 Eracrndwater 
S-GW-3, 8-M-4 

S-SW-1 Surfacewater 

TcLoqanics 
and Metals: 

TcLorganics 
and Metals: 

!tcLorganics 
and Metals: 

F&YBeta 

lcLorganics 
an3 Metals: 
CLP, Gross Alpha 
andBeta 

Screen for possible 
c!cmbhationof 
soils (e. 

Yp 
1aIXW.U 

llW&Etl) 

Screen for possible 
-tion of 
soils (e.gi lardfill 
materials) 

Screen for possible 
l~ofwntalni- . 

""z tei? 

Assessriverwater 
gudlityti- 
affectongmmdwater 
mity. 
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INSTALLATION RESTORATION (LTUDY 

NAVAL SUBMARINE BASE 

NEW LONDON 

QROTON, CT 

! i 1 
OulLEr slRucTUR 
AN0 PIPE 

PROPOSED 

LEQEND FIQURE 4-6 

EXISTINQ 
FtELD SAMPLINQ PLAN 

A SS-1 - Sufoce Soil 
Sample 

-95- Existing Grade 

w Exposed Bedrock 
OBDANE AREA 

.-_.- _ . . . . ..-- stream 
AT@.NTlC ENVIRONMENTAL SERVICES, INC 
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TABLE 4-6 

OVEREANKDISRXAL AREA - l4aRm EAST (SITE No. 14) 
StMMARYOF~~sAMrmEs 

Sanple SavSe 
Designation Type/Depth Analysis Rationale 

14-SS-Is, SurfaceSoil/TCLPMetals:cT9 Somen surface soils for' 
14-SS-2s O-6 in&es cmtamhation due to spillage/ 

l~ChatefrnandiSpSalalX?a 

14-ss-3c CcmpositeofTcLOqanicsand Forhealthandenvimmmtal 
ss-Isand Metals: m riskasesmmt. 
SS-2s 

14-SS-lD, SurfaceSoil/TCLvolatileoryanics: Scremnearsurfacesoilsfor 
14-SS-2D 12-18 inches cl% volatileoqanicsframpast 

spillage2. 

NOTES: 

1. met0 
at the 

a33sorptive23atureofmtals,highestcmcentmtions 
gracndsurface. 

wwldbeexpcted 

2. -Duetombilear~Ivolatilenatureofvolatileoqanics,measurable~tions 
wouldbe eXp2ChdbdOWthecplXldsurfaoe. 
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0 F2servative 
0 Pmjectnumber 
o Nameandhitialsofthecollector 

mesaupleswillbepreserv sd at a tenperature of 4OC (A.P. 1040) 
prior to sari@@@ &i&mark (A.P. 1042) to the analytical laboratory. 
~~samp?leswillbecollectedasspecifiedinthe~~Plan. 

d-2.6 -Acid Stome and Dismsal Area (Site No. I.51 

%heSpsntAcidStorageandDisposalAreawasusedpriorto, and 
several years after, World War II for storage and dhposal of waste 
battery acid. ThefieldsamplingwillincluderemvingthewoodtCrp 
fmnthereporkdareaxhmethewasteacidstoragetankexistedfor 
iMpCtiOn. * Ifmcessaq,pmbixqwithasteelbarwillhelp 
detemme the nature arxi locatim of the tank bctkan if present (e.g. 
rubber,comreteorsteellinedoropentothe 
~ing&htasteelbaris 

subsurface soils). If 
msucessful,AtlanticwilluseGpRinthe * 

detemmethenatureand1~timl0fthetankbcttcnL 
Atlanticwilluseametal detectortctmce~pipirrgleadiqinto 
oroutofthetanktodetemhe ifthereareanyuthernearfjyareas 
thatInaybeccntmhatedduetot.hespentacid. 

Aftethisinitialsneening, atankbttuasaqlewillbe 
ccllected (A.P. 1022) aml analyzed for pH as well as TCLP metals. 

Threetestborirqswillbedrilledonsitebasedonthe 
preliminarytankinqecticnandtracingofanypipesconnecti.ngto 
thetank. Td&i.Ve 1ocationsoftheboringsareshownonFigure 
4-7. Theboringswill39edrilledtobedmcJsoramximmdepth 
of 20 feet. Theborirqswillbe admnced with 4 inch I.D. hollcw 
stemaugers andsplitspoonsampleswillbecollectedconthmsly in 
accoMance with AslM D-1586. The split spoons will be -ted 
~eachsetcpreventcmss-cont&Mionacco~thethe 
follming procedure: 

1. Alconox debqentandtapwater~ 
2. Tapwaterrinse 
3. 10% nitric acid rinse (only if saqle is to be analyzed for 

-4 
4.Distilled/deianizedwaterrinse(~yifsarrq?leistobe 

analyzed for metals) . 
5.Methanolrinse 
6. Finaldistilled/deioni.zedwaterrinse 
7. Airdry 

Three soil sanples will be collected frcm each test boring (A.P. 
1021) for laboratory analysis; O-4 feet and two at 4-8 feet. Table 
4-7 summarizes the specifics of the sits sample type, analysis, Md 
rational. 
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TABI 4-7 

-ON-ONSIUDY 
NAvALsIlmmmEBAsE-NEW- 

GElaIm?, coNNEmIcur 

SPENTACID~ ANDDISKEALAREA (SITENO. 15) 
SUMMARYOFPRORXEDSAMPUS 

15-ss-1 

15+cB-Is 
15-2s 
15+rB-3s 

5+rB-ID 
/ VI'B-2D 

-5-TB-3D 

15+3D 

@I, TUP Metals: CLAP scKeenarea~tankbottcan 
TankBcYRms form&alsassociatedwith 

spmt battery acid. 

Soil/o-4' pi& TCLP Metals: CLP Screensubsurfacesoils for 
metalSfrom potentu spills 
ofspentacid. 

Sail/4-8' pH, TCLP Metals: CLP Screensubsurfacesoilsfor 
mtalsatadepthneartank 
bOttOXL 

sOil/4-8' TcLo3xJanics: cm Screen for possible 
-tion of subsurface 
SoilfIccan-typesof 

. 
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lixiividualsat@einfom&ionwillbslcggedina field 
natebook,pla~~the~lejarlabel,andrecordedana 
chain-of-custody form (A.P. 1041). mleZcordeddatawil.linclude 
followiIq: 

Saqle number 
S=&e aepul 

TiltE 
==.ly 

project number 
Namstiinitialsofthecollector 

mesal@eswillbepreBZved at a wture of 4OC (A.P. 1040) 
prior to sample shi- (A.P. 1042) to the analytical laboratory. 
~~~leswillbecollectedasspecifiedintheBA/czcPlan. 

4.2.7 Former Gasoline Station (Site No. 182 

Thegasolinestationwasoperated~l94ountiltheearly 
1960's. Priortothe renuvation in 1950, the exact location of any 
undergrarndtanksorwastecollectionsystemsisunknom. Folluwiq 
rencwation in 1950, sits plans iMicate the exisbwe of feed lines 
to tsm 8,000 gallon and one 10,000 gallon UndergKnrnd gasoline -t 
~lubri~ti~bayanda250gallanwasteoilscrmpun=ierthe~ 
bay's floor. Thelocationofthetanbareonlydepicbdonal960 
maparditis- ifthesewe.mtheoriginaltanksinstalledin 
1940. Itisunknownifanyofthegasolinetanks(am3associated 
pip*) orthewasteoil smpwasremvedduriqsitedemlition 
beteen 1962 & 1964. Theentiresite iscovered byasphalt~~ 
remnanbofthegasolinestationarem.&bnt. AportionofGmnadier 
Avenue andparkhq foradjacentbiMings ncw~the sits. 

Ceq@sical~soilgas surveyswillbsperformedpriorto 
drill~activitiesto further characterize the site. 

undergranrdtanks. Itisimportanttoidmtifythelocationsof 
~i~abjectspriortodrillinginordertop~safetyhazards 
andalsotodetfxminsifremaMngmdeqmmd tanksauldexist 
whichcmildbea smrcefor~ingreleases. 
ofthegeophysicalsurvey 

Adetaileddescription 

presented in section 4.1. 
msthcdologiesandselectionprocessare 

Theselectedmethodalogywillbeusedto 
screen for any remaining subsurface tan& or piping systems. 
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r- AtlanticwillprfomasoilgassumeyusirqaFMtuvacModel 
1OS5Oportablegaschrmabgraph. T!hepuYpcSeofthesurveyisto 
identiqylocaticascathesite~~mayhavevolatileorganic 
cmtminaticntitoidenti*thespecific~. ThisWillbe . * * usedtoassess~~ pasttank1eakage,fuel1ine 
leakage, orprevious spills/releases forpossibleonsitemptic 
systenrs.~dfrteil~~~ptionofthesoilgassurveymsthodolcgy 

. . 

Bassdontheresults0fthe~~,testborirrgswil1be 
drilledinweasofsuspectambninatim. Atutaloffivetest 
boriqswillbedrilledonsite. T.bboringsWillbedrilledto 
refusaloramaxinm depthof20feet. Eachborixqwillbeadmnced 
with 4-it& I.D. hollow stsm augers anal split-spoon sanples will bs 
collectedccmthwslyinaccmSmcewithAslMD-1586. Briq 
locations are &mm on Figure 4-8. 

Theacballocationsrmyvaqbas&ontheresultsofthetvm 
suweys* 

Thesplit-spoonsar@erswillbedecmt&mtedbetweeneachuse 
tcpreventcross-conhhatim, accodng tothefollowiq 
-: 

1.Alco.mxdeteKyerItandtapwaterwash 
2.Tapwaterrinse 
3. 10% Nitric acid rinse (only if sanple is to be analyzed for 

-s) 
4.Distilled/deionizedwaterrinse(onlyifsa1@eis~be 

analyzed forxmtals) 
5.Methanolrinse 
6.Distill~deicnizedwaterrimse 
7. Airdry 

~~1rodsarrda~~willbesteamc;l~aftereach~~is 
cxnpleted. Thedrillrigwillbesteamcleanedpriortoenterirqthe 
site andafterleavingthe site. 

A soil sanple will be collected (A.P. 1021) frcan the test 
boringsandanalyzedforTQ;Volatileoxganicsand~~sin 
accordaxewiththelatestversionofthecL9. Table408 summarizes 
thespecificsofthesitesanplingtype, analysis, andraticnale. 
Theactualsanplessentforanalysiswillbsselectedonthe 
follcwing basis: 

~ThehighestHNureadingswithintheboring. 
0 Visiblecorhmimtion. 
0 Iackkqoqanicvaporsorvisiblecontamination, asoil 

sanple will be collected above or at the water table. 
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mmfm asoxm~ sxxc~o~ (sm3 No. 18) 
SUMMARYOFPFUXWED- 

Sample 
Designation 

Sanp?le 
Type/Depth Analysis Rationale 

la-T&i, la-m-2 
18-3 

soil yaraple/ x!Lwlcs, IYXP Screen for I-&C&IL 
win Met&Is: CLP 

the field 
petrol- -tim 
frangas- 

18-4 soilpIple/ x!Lmc!s, TQ;I, Screen for m&dual 
-in Metals: CLP (zxmhdmtia flLxa!l 

the field waste oil tank 

18-7x-5 

f+- 
Boring soil sample/ mvocs, TCLP Scmenforresidual 
depth-in Metals: CLEJ aakamhation frunl 
the field formerservicearea. 
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Individual sample infonnationwillbeloggedinafield 
mtebook,placedonasax@ejarlabelandrecoxdedona 
chain-of-al&ody foYm (AP 1041). TherecolxleddatawilliIElMethe 
folluwing: 

0 
0 
0 
0 
0 
0 
0 
0 

Saqle Number 
z"pth 

Time 

-zay 

Fmject- 
NalmandInitialsofcu.lector 

Thesalupleswillbe pmsemedatatenperamof 4oC (Ap 
1040) prior to san@e shie (AP 1042) to the analytical 
laboratory. QA/Qcsall@eswillbecollectedasspecifiedinthe 
Qww plan. 

4.3 ste?D II sites 

Amqmhensive fieldsampling ~wasdevelqedbyAtlantic 
todetamimtheextentofonsitecontammtion,maluate 
ernriranmentalarxlhealthrisks,andevaluatewsaedial alternatives. 

4.3.1 Area A Landfill 

?hewehran,February,19aa,~~included~~ing0ftkbe~rea 
ALandfill,theAreaAWetland,and,wfiatAtlanticisna~referring 
toas,theAreaA DcxmkmmWaterCoursa. 
shawn on Figure 2-13. 

mesege.nemlmare 
Forthepurposeofthisplan, these% 

areaSwil.lbeaddressed separately,hcrwwertheresultswillbeused 
~~~envimmmtalconcermoftheareaasa~le. 

4.3.1.1Wea A - Mill 

ThelaMfillwasoperatedforanunknown 
to 1957, and up until 1973. 

nu&er of years prior 
1tisrepo?kedthatthernakcials 

dispaed, upuntil1963,wereresidu~ of incineratedncm-salvageable 
wastes. The incineratorbrokedomin1963, andallwasteswerethen 
bei.rqdiqosedofinAreaAunbumd. 
iMustri.almaterialswerestoredona 

Mter 1973, 'hazardous" 
cmcretepad. Transformers, 

~miraeralandFCE$electricalswitchesand55-gallonsteeldrms 
havebeenkmwntOhavebeensbredonthepad. 

Prior to any subsurface investigations, radiological, 
geophysicalandsoilgassurveyswillbecondMxd aspartofthe 
o6HAhazardauswastesafetyprotocol,aswellastryingtolocatearry 
unknown sources of subsurface contamination (e.g., burieddrunts,gas 



cylirders, stcragetanksorgrosslyccntmhatedsoils). The 
radiological,~icalandsoilgas~~willbe~as 
described earlier in Section 4.1. 

?tJlosurfacesoil san@eswillbecollectedjustoffoftheedge 
0fthewncretepad~~chthe'hazardaus"indtustriallua~ials 
-stared. me~Koximate1ccations0fthesampl~~shownon 
Figure4-9A, theactuallocationswillbe selecbdinthe fieldat 
points~thexe appearstobesurfacerunoff. Thesaqleswillbe 
analyzedforn!Loqanicsand~bycLp,andfor~Metalsarrd 
FWtiCi&S. 

ThesubsurfacefieldinvestigationwillinclMesixnested 
monitorbqwellsintheiImediatevicinityofthelandfillandseven 
addithalsoilboringstotZyandlocateanyfolZneracidpits. 
Monibring xells 2LrMW-7, 2IrMW-8, 2L-MW-9, 2X&W-13, 2-14, 
2CMW-17, and 2L-M$+18 as shmm on Figure 4-9A, will be drilled as 
follQwl5: 

0 sOilboringswillbedrilledat~~locatian,2lcrwnto 
be&m&with 4-inch I.D. hollcrw stem augers. Split-qmcm 
sampleswillbecollected conthmslyinaccozdancewiti 
ASTMPl586. The split-spccnswillbedecmb&ated~ 
samples with the follcwing pmcedum: 

1. Akomxdetergentandtapwaterwash 
2.Tapwaterrinse 
3. lO%nitricacidrinse (onlyifsanpleistobemalyzed 

for metals) 
4. Distill~~i~zedWaterrinse(~yis~leistObe 

analyzed for mtals) 
5. Methanolrinse 
6. Finaldistilled/deionizedwaterrinse 
7. Airdry 

mesoilsmpleswillbe screemdwithaHNuPIlOlforhth 
healthsafety~~r~aswellasan~~ti~ofvolatile 
organic con-tion. Thesoil sanpleswillalsobe 
smxnedint.hefieldforpHvalues. ApHmtercapableof 

screenirrg~. selectedsoilsmp1eswil1 
be sentbacktothe fieldlabcratory forverificatimof 
msults. Twosoil samples frm boringsMW-7,MW-9,MW-13, 
MW-17 andbw-18 andone soil sample frown-a andmw4will 
keselectedforanalysisofTCL0rganicsardMetalsandfor 
XCLPMetalsandFesticidesbyCLP. Thesampleswillbe 
selected on the follcwing basis: 
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0thehighestHNureadingswithintheboring 
0 visiblecontmhatian 
othelowestpH1evel 
0 la&ingorganicvapors,visiblewntamhation, or 

significantlyl~~values,onaesoil~lewillbe 
collectedfmmjustabovethewatertableorbedmck, 
whi&everishighest,arxlthesecondsaqle(where 
apjg&ate)fmutwotofourfeetbelowgmmd 
surface (withinanyfillmaterial). 

Drillmdsardaugemwillbesteamcleanedaftereachboring 
isaxlpleted. Xhedrillrigwillbesteamcleanedpriorto 
enterixqthesiteandaftercmpletigthedrillingatthe 
site. AugeraltthgsmaybecQllectedanddnmrmedinm 
appmved 55qallon drms for possible offsite dispoml as 
specified in Section 4.1. 

OBedmckwillbecxxedindtor~wells2~7and 
2-13. Adnimmof20feetofrock~willbe 
collectedwithanNx,doubletubcorebarrel. Thebedmck 
willbecoreduntilthe~QualityDesi~~~(~)isat 
least 75%. Iher0CkwillbeUXedtoCCHirmthebedrodk 
foxmationaswellasto assessthedegreeoffra~~in 
thebedmclc. Thecoreholewillbe filledwithaneatcement 
gmattremiedintothek&tcanofthecoWmle. 

0 Ifaftercnmpletingthedrillingdokmtobedmck, thewater 
tablehasbeen encountered at least five feet above the 
bedmck, a shallc~mnitoringwellwillbe installed. The 
sballawwellswillbe canstructed of 2-h& I.D. Schedule 40 
WCscreaaxlriserwithflushtzhrabd joints. Thewell 
screen will be xninimm of 10 feet with a slot size of 0.020 
inches.metopofthe screenwillbeplaced~ feetahve 
thewatertabletodllawforgracndwatesfluctuatians,~ 
willalsoallowfortheprupersealamudthewellatthe 
s y&f-. Awashsdsilicasandwillbebackfilled 

screenardtoatlmstonefoutabove~screen. 
Abentonitepelletseal, at least twr, feet thick, will be 
placeddirectlycmtapofthesandba&fill. meremainder 
oftheanmiluswillbebackfille.dwithacemmt/benbnite (6 
to 1 ratio, mspectively) slurry. A protective steel B-inch 
diametercas~withlockirrgcap,willbeinstalledsothat 
atleastthreefeetofthecasingissetbelcrwgmmd. The 
c&side of the protective casing will be painted with 
fl.paintandthewellrnrmberpaintedmthetapof 
thelockingcap. A a-foot by 2-fout comrete =a slaped 
awayfmnthewell, willbe installedammdthepmtective 
casing. Anc~erbudennmnitoringwellconstructicmdiagram 
isp=seM?dinAppeMixB. 



/- o A~mcaitorirrgwlellwillbedrilledapprcoclmately50 
feetdeepatallfivelocations. An a-h2h,mininar, hole 
willbedrilledbyeitherthemdmtaqorairhammm&hcd 
five feet intothebedmck ortoadepthof20feet, 
whichemisdeeper.Aneatcenentgroutwillbetremied 
intothebomholeandupatleasttmfeetabmethetopof 
thebedrock AB-tidialne*steelcasirrgwillbesetinto 
~grntandallckJedtosetforaminimum of24hcnlrs. The 
bodmlewillbeadmnced sufficientlydeeptoemumtera 
saturatedzonewitha6-inchmninalairhaxrmerdrill. The 
~airusedtodrivethehamerandbri.rqthe 
cuttiqstothesurfacewillbefilteredsothere~no 
tracemmmtsoflubricatingoils&ichxnaycontmmate~ 
bedrock well. 

Thedrillmdswillbesteamcleanedaftereachboringis 
Cxtrrpleted. Thedrillrigwillbesteamcleanedpriorto 
enter~thesiteandaftercaupletirqthedrillirqatthe 
site. Alldrillaxtthgsmaybecollectedanddnmaned inDrYr 
app3mmd 55 gallon drums for possible offsite diqcsal as 
specified in section 4.1. 

oAll~~~~swillbe~~~atleastoneAay~ 
aegmut~~casitrghasbeeninstdlled. Develw 
willhlude~meansofpumpingwa~~~well. In 
~bedmckwells,thedrillmdsmaybeleftinthebotkm 
ofthewelltithe 
f?xaYlthewell. 

ccrmpressedairusedtodisplacewater 
Intheshallcwwellseitheracentrifugalor 

peristalticpmpmaybeusedtoevacnatewater. Ifnecessary 
fortheshallcwwells,asuqeblocJcwillbeused 
SW~lywiththe~ingtohelpspeedupthe 
dEWelo&mentpmcess. DWel~inallofthewellswill 
contimeuntilthedis&aqeisvisuallyclearorafterfour 
houm,whichevercmesfirst. 

Thesevenadditionalsoilboringswillbedrilledatthe 
locationsshawncmFigure4-9B. Theborkqswillbeadvameddcmto 
bedmckwith4 iMh1.D. hollowstemaugers ardsplit-spoonsmples 
will be collected continuously in accordance with ASTM D-1586. The 
split-spoonswillbedemnimhtedbetweeneachusetoprevent 
~s-acnrtaminatianacconlingtothe f0llaJingprocedure: 

1.Alconoxdeteryenttapwaterwash 
2. Tapwaterrinse 
3. 10% nitric acid rinse (only if sample is to be analyzed 

for metals) 
4. Distilled/deionizedwaterrinse(onlyif~leistobe 

analyzed for metals 
5. Methanolrinse 
6. Finaldistilled/deionizedwaterrinse 
7. Airdry 

-89- 



a-w- 13; 

6 #i 5; : 1’ 
I’ 

‘.-_-- .a’ 

WPROxlwlTE S@LE 

1-7 4 . 1 
40’ ff 40 W 12u 1w 200 

INSTALLATION RESTORATION STUDY 
LEQEND 

NAVAL SUBMARINE BASE 
PROPOSED EXI8TINQ 

NEW LONDON 0 TEI- 1 - Test Boring - 95 - Existing Crode 

QROTON, CT 0 w-1 - Monitoring Well 

FIQURE 4-68 

FIELD SAMPLINQ PLAN 
AREA A LANDFILL 

BORINQ LOCATIONS 

ATLANTIC ENVlf3ONMENTAL SERVICES. INC 

-9o- 



mesoilsanpleswillbe scmenedwithaHNuPI101forbcth 
~~andsafety~~~astpellasanirdicaticnofvolatile 
oqanic czohwnatim. ?heSXlIpleSwillalsObe-inthe 
fieldforpH. ApHmebzcapableoftakigpXreadhgsdkectlyfmn 
thesoilwillbeusedtospeedupthescreenirrgp-selected 
soil~~willbesenrtbadktothefieldlaborataryf~ 
verificationofmsults. 

Grand water san@es will be collected (A.P 1023) fzan the 
mnitoriqwellsatleasttxmweeksaftertheyhavebemdevelop&. 
ThesaugUswillbecollectedusingadedicatedstainlesssteel 
bd.lWT. Priortosampling,thewaterlevelineachwellwillbe 
Btothenearest o.o1fc&usinganel-cwa~level 
meter. mewellswillbesunteyedto~~wa~fl~ 
directionsandverticalgradierrts.Ihewaterlevelwillbe~ 
inthe field mtekak. Aminimuoffcurwellvolumeswillbepuxyed 
prior to collection of the sample. 

Stainlesssteelbailerswillbedecmbhatedpri~tosarrp?ling 
acco3kiingtothe follcwing~tionprocedure: 

l.AlconoxdetergentarxItapwaterwa& 
2.Tapwaterrinse 
3. 10% nitric acid rinse 
4.Distilled/deioaizedwaterrinse 
5.Methanolrinse 
6.Distilled/deionizedwaterrinse 
7. &dyy 

GmxxIwatersampleswillbecollectedandanalyzedforTCL 

sumar12esthe 
specifies ofthesitesampletype, an&sisardrational. TCL 
organicsimludesvolatileoqanic, semi-volatileorganics, (base 
neutral andacidextractables), pesticides and-. 

Individual sample infomationwillbelcggedina field 
note.b0k,placed~thesmplejarlabel,andremrdedona 
chain-of-custody form (A.P. 1041). The recoxded data will include 
the followizq: 

0 sanplenmber 
0 saqqle depth (if appmpriate) 
0 date 
Otime 
0 analysisrequested 
0 presemative 
0 projectnumber 
0 namand initials ofthecollector 
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?mFA2- IAND= (Site No. 2) 
SUMMARYOFFEOKEEDS?NE?XB 

2LrMW--7-X Soil(2)/See Note 2 
2L-Mw-9-x Soil(2)/See Note 2 
2L-Mw--9-x Soil(2)/See N&e 2 
2LrMW-13-X Soil(2)/$ee Note 2 
2kMW-14-X Soil(l)/See Note 3 
2GMW-8-X Soil(l)/See N&e 3 
2L-NW-17 Soil(2)/See N&e 2 
2LrMW-18 Soil(2)/See Note 2 

2bGW-7S, 2GGW-7D Groud wate 

F"‘ 
2bGW-8S, 2bGW-8D 
2LrGW-9S, 2IAW-9D 
2GGw-l3S,2LrG+13D 
2IdW-14S,2IrGW-14D 
2L-GW-17S,2L&W-l8S 

2LrSS-1, Surfacesoil, 
2GSS-2 O-6 inches 

moIqhicsand 
Mehls, wLPMetals 
and Pesticides: CIP 

TcLoYyanicsand 
Metals: CLP, 
GlxssAlphaand 
GrossE&a 

TcLomJanics~ Metals, TcLpMetals 
and Festicides: CLP 

Screen for 
=P-- tionofsoils 

Assesssoilcoeamim- 
tion for healti and . 

ummmtalrislc 
zzi 3zamdiation 
evaluation. 

Screen for gmurd 
water -tion. 
MW-8 isbac)rground/ 
upgradient well. 
Mw-7, Mw-9, Mw-13, 
MW-17, MC+18 are on 
dobqmdient edge 
of landfill. Mw-14 
is m&k1 
gradient 
basedcmbedrock 
structure. Mwl7arkl 
-18 are&allow 
wells. 

Screen for contadm- 
tionofsurfacesoils 
bynmofffmln 
-tipad 
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TAEJX 4-9 &oNTmmD) 

AxEA2-LIwDFIu (Site No. 2) 
SUMMARYOF=~~ 

NOTES: 

(2) Dermtesnmberofsoil wmplescollectedatboring. 

1. 

2. 

3. 

n 

x= anmberrepremnthqthedepthofthesanple. 

For borings within the laMfill (MW-7, Mw-9, Mw-13, MW-17, W18), tm 
~l~willbe~~~frcan~dist~depthsformrdlysis;~~~ 
l~illcwermaterial(prabablefi;irrmledepth2-4feet)anda~ . 
umediatelyabovethewatertable frcmvisiblemntamhationordetect& 
oqanic vapors. 

For borkgp cutside of the landfill (MW-8, MW-14), sample location will be 
selectedbasedon standardprotmol. 
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IhesanopleSwillbeplSel%d at a ten&mature of 4OC (A.P. 
1040) prior to saq$e shigxnent (A.P. 1042) to the analytical 
laboratory. Q?J/QCsanpkswillbecollectedas specified inthe 
Q?JIQcPlan. 

4.3.1.2 Area A -Wetland 

Tlle’lhmnesRiverwasdredgedinl957andthespoilswere 
diqmsedofinthisarea.Tohelpcmtrolinsects,bri&etsof 
insectici~wlereplaoedoa~frozenicewithinth6~~,soas 
theicethamMItheinsecticides~ddkpersei%m@m&. Elevated 
levelsof~,~,andLxlIE~faundinthewetland~. The 
onlykllomdisposalinthisareaisthe~spoil. However,the 
WehranirnrestigatiandidfindB/Nsin~surfacewaterandshallaw . 
sedmeeswi~~northwest area, close to the Weapons Storage 
Area. 

BecauseoftheM~ofthasite,andthatthe~ylackJn 
dispos&materialisdr&gespoil,nopreliminarysitesurveysare 
planned for this area. Thefieldinvestigationpqramwillincl~& 
thecollectionofsurfacewater, sedimntandborirqsa@esarkIthe 
installationandsax@ingofnestedmonitoringwells 2W-MW-1, 
2-2, 2W-M+3, 2W-MW-4, 2W-M-5 arki 2W+MW-6 at the locations shown 
onFigum4-9Aaroundtheperimeterofthewetland. 

Atotal ofeightcoqositesedimnt smpleswillbecollected 
(A.P. 1022). The'khctionoftheseeight -wasbasedon 
~~icalcharacteristicsncrted~~theAuanticsi~inspectian 
andfxantheaerialphotogaphs,aswellasthenatureofthe 
s- s-=+w f= the ei@tw~designated~ Fe 

. Eachcoxqositesmrp?lesubarea 
twelvesa@imgblocks. Eachccuqositesamplewillbecollectedfraan 
f~of~twelveblocks~~willbeselectedforactual~l~ 
byaradcunnmkmgenerator. Furt%more,eachselectedsazlp?ling 
blockwillbesubdividedintofourqgadrantsardequal~of . 
Sedmentwillbecollectedframeachquadrant. mesedhentr;irmples 
willbeanalyzedforTcLorganicsand~sandfor~Metdlsand 
PesticidesinaccordamzwithCLP. TheseSXtIpleS~todefinethe 
lateral extent of contamhtion for remdiation evaluation and to 
~~l~sofcontaminati~forhedlthand~~rrisk 
assessmmt. One grab coqmite sanple will be collected (A.P. 1022) 
fKonthestoxmwaterculvertdraMngthenorthwestportionofthe 
Weapons Center (see Figure 4-9A). Thesanplewillbeamlyzedfor 
TcLorganicsand~s,andforTcI9~~sandpesticides. This 
sanp?lewillhelpdeterminetheimpact,ifanv,oftheW~Center 
ontheAreaAWeth&. 

A total of hm surface water samples will be collected (A.P. 
1022) fxmn the Area A Wetland. The samples will be collected fmm 
the locations shown on Figure 4-9A. 
RL0rganicsandMtetalSbyCI.P. 

Thesaqleswillbeanalyzedfor 
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Eight soil boriqs (2W-H-1 thmqh 2W-BH-8) will be drilled at 
thel~~~shawnoaFigure4-9A;thel~~~carrespePld~the 
appmximatecenteroftheeights&areas 
-NIV. 

developedforthesedment 

TheborirrgswillbeaCMUBd witi 4-in& I.D. hollaw stem augers 
andspl~~~l~willbeoollectedcc9ltuara;lslyfor~ first 
sixfeetandeveryfivefeet,ordetecm lecb&einstratigraphy 
thereafter inaccrordance withASlMD-1586. zhesplit-spoons Willie 
decmwhated- ea&usetoprevent--tion 
aaadixq to the followhg pmcedure: 

1. Alcormx -tap-t=- 
2.Tapwaterrinse 
3.1O%nitricacidrinse (fmlyifmle istobeanalyimdfor 

-S) 
4.Distill~~~edwaterrinse(calyif~leistobe 

analyzed formetals) 
5.Methanolrinse 
6.Finaldistilled/deionizedwaterrinse 
7. Airdry 

Thekoringswillbeadvanced 
nativesoil. 

throtagh-mspoil~~ 
Soil samples, fmneachboring,willbecollected (A.P. 

1021) frml o-2, 4-6, 10-12, IS-17 and 20-22 feet to defh the extent 
OfVerticalcontmimtim. ThesampleswillbeanalyzedforTCL 
OqanicsandMetalsbyCLPandforpH. Thesoilsampleswillbe 
screend for volatile oqanics with an HNb and for pH with a meter 
capableoftakbqpHreadiqsdirectlyfrm~soil. 

A monitoring well, 2W=MW-5, will be installed in the soil boring 
drilledatthelocatian~onFigure4-9Ato assessgrcxndwater 
qualitywithinthewetland. Thewellwillbecombxbdof2in& 
I.D. Schedule 40 PVC screenardriserwithflushthreaddjoints. 
Thewell screen be a minimum of 10 feet with a slot size of 
0.020-inches. metmpofule screen will be placed fmr feet below 
thegrarndsurface(thewatertablewillbewithin~footofthe 

The rendder of the annulus will be backfilled with (mncmte. A 
~~steel6-inchdi~~casing,withlockingcap,willbe 
insmledsothattwofeetofthecasingissetbelowthegraurd. 
Thecmtsideofthepmtectivecasingwillbepaintedwith fluorescent 
paintandthe~lnumberpaintedonthetapofthel~~p. The 
conaete sealwillbe 2-feetbya-feetatthegroudsurfaceand 
slopedawayfmntheprotectivecasing. 
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Monitoring well nests 2W-MW-1, 2W-Mk+2, 2W-M+3, 2W-M+4 ad 
2w-MW-6wil1bedril1edas follcws: 

0 soilboringswillbedrill~,atea~l~ti~,drrwnto 
bedrock with 4 inch I.D. holluw stem augers and split-spom 
sampleswillbe collected conthmslyinamcdancewith 
Asm*l586. mesplit-spDonswillbe~~~ 
e2lchusetopreventc.mss-contmhtionaccordingtothe 
follochg p?medme: 

1. Alconoxdetergerrttapwa~wash 
2. Tapwaterrinse 
3. lO%nitricacidrinse (onlyifsanpleistobeanalyzed 

for metals) 
4. Distilled/deianizedwaterrinse(onlyif~leistobe 

analyzedformetals 
5. Methanolrinse 
6. Finaldistille@Meionizedwaterrinse 
7. xirdry 

Tbesoilsaqlesfmuthemnitorwellswillbescmened 
wi~aHNuETlOlforbothhealthandsafetymn.ibrirrgas 
well as an indication of volatile oxyanic contamhtion. A 
soilsanp?lefmneachboringwillbeselectedforTcL 

0thehighestHNbrmdirqswithintheboriq 
0 visibleconhnhation 
0 fmmjustabvethewatertableorbedrock, 

whichever is highest 

DrillrodsaMiaugerswillbesteamcleaned~each 
boringiscmpleted. Tbedrillrigwillbesteamcleaned 
priortoerrteringthesiteardakterccptlpletingthedrilling 
atthesite. ~cuttingsmaybecollectedarddnmmedin 
DOT approved 55 gallon drums for possible offsite dhposal 
as specified in Section 4.1. 

0 Bedmckwillbecoredinmnitoringwells2~2and 
2+lW-4. Aminhumof20 feetofmckcorewillbecollected 
withanNxdoubletubecorebamel. Tbebedmckwillbe 
coreduntiltheFQDisatleast75%. Themckwillbecored 
toconfirmthe bedrock fozndion as well as to assess the 
degmeoffracturingwithinthebedmck. Thecoreholewill 
befilledwithaneatcemmtgrouttremiedintothekuttcan 
of the corehole. 
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0 If, after cxmpletiq the drilling dum to bedlxxkthewater 
tablehasbem encourrtered at least five feet 2Wve U3e 
bedrock,ashalluw mnitoringwel1willbeinstalled. The 
shalloLVwellswillbeco~ of 2-inch I.D. Schedule 40 
PVCsmeenandriserwithflushQxeaded joints. Thewell 
scxt3enwi.llbeaminimum of five feet with a slot size of 
0.020 iIlchI3. metupofthe screenwillbeplaced~feet 
2Wvethewatertable,ifpossible,but inallcaseswill 
allowforthepropersealaroudthekiellattheground 
surface. AwashedsilicasaMwillbebackfilledamun3the 
scmenandtoat1eastonefoutaWvethescreen.A 
bentonitepelletseal,atleastonefoatthickwillbe 
placeddimctlyantopofthesandba~ill. me- 
ofthearmuluswillbebackfilledwi~a~te(6 
to1ratio,reqectively)slurry. Apmtectivesteel6-inch 
dialdWcasing,withlockingcap,willbeinstalledsothat 
atleast#reefeetofthecasingissetbeluvgmutd.The 
ouu.deofthepxYhctivecasingwillbepaintedwith 
flmpaintsandthewell-paintedonthetopof 
-1-ki-Fif-P. A 2-foot by 2-fout conmzte seal, slapea 
awayfmlthewellwillbeinstalledaroundthe~ve 
Cidt%J. 

0 Abedrocknmitoringwellwillbedrilledapprmhately50 
feetdeepwithintenfeetofanyov- wellatall five 
locations. Aminimm8-Wholewillbedrilledbyeither 
#e md mtary or air hammrmethod five feet into the 
bedmck,ortoadepthof20feet,whiclmmcisdeeper. A 
neatc=3llmtgroutwillbetremiedintothe- mupt= 
atleasttmfeetabovethetopofthebedmck. A6-hCh 
dhetersteelcasingwillbesetintothegmutandallowed 
to set for a minimn of 24 hours. Thebomholewillbe 
advancd sufficiently deep to enamteasaturatedmne 
witha6-inchrmimlairhammrdrill. The~air 
usedtodrivethehamerarxlbrirqtheaktirqstothe 
surfacewillbefilteredsotherearenotracearmuntsof 
lubricatingoils~~maycontaminantthebedrockwlEzll. 

T!hedrillrodswillbesteamcleanedaftereachwellis 
cmpleted. The drill rig will be steam cleaned prior to 
~~thesi~ardafter~let~thedrill~attkre 
site. Alldrillcuttingsmaybecollectedanddrunrmedin 
Dcrr approved 55 gallon drums for possible offsite dhpasal 
as specified in Section 4.1. 

0 All~~r~wellswillbe~~~atleast~day 
afterthegJxnlt~thecasinghasbeeninstalled. 
DeWl~willbebysCanemeanS ofpmpingwaterfmlthe 
well. In the bedrock wells, the drill rods may be left in 
thebottomofthewellandtheconlpBsedairusedto 
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frcmthewell. Intheshallaw~lseithera 
??dstalticpumpmybeusedtoamcuate _ If necemaq for the shallow wells, a suxye block 

silnul taneouslywiththepmpin@ohelpspesd 
w~~~process* DevelopmEntofthewellswill 
contmueuntilthe~eisvisuallyclearorafterfour 
hours,whichevercom?sfirsL 

Grrxlnd water szuqles will be collected (A.P. 1023) frnu the 
mni~rirqwellsatleastWoweeksafterthqhavebeen 
developed. Thesamples willbe collectedusingadedicated 
stainlesssteelbailer. Priortosaqlirrj,thewaterlevel 
inWhwellwillbemeasuredtothenearest 0.01 foot using 
anel-cwaterlevelmeter. mewellswillbesurveyed 
todetenh&gmundwatergradi~.Thewaterlevelwill 
berecordedinthefieldnotebwk. Aminimmoffourwell 
vnlumeswillbeExlrgedpriortocollectionofthe sa-qle. 

!xainlesssteelbailerswillbe decmhmhted prior to 
sanlplingacco~tothefollow~decoatmnination 
procedhure: 

1. Alcomxdetergentandtapwaterwa& 
2.Tapwaterrinse 
3. 10% nitric acid rinse 
4. ~Distill~deionizedwaterrinse 
5. Methanolrinse 
6. Distilled/deimizedwaterrinse 
7. Airdry 

l.he bailes line will be changed between tsamples. 

Groundwatersaap?le8willbecollected~andanalyzedforTcL 
OqanicsardMetals inacco~&~~~withCLPa~~Jtheradiological 
~GrossAlphaandGross Beta. Table 4-10 summarizesthe 
qecificsofthesite~letype, analysis andrational. 

Individual saqle informationwillkeloggedina fieldmtebook, 
placedanthe~lejarlabel,andrecordedcnachain-of-custody 
fom (A.P. 1041). The recorded data will include the follming: 

0 sample nun&r 
0 sampledepth (if appropriate) 
0 date 
0 time 
0 analysis lzquehd 
0 presenmtive 
0 project mmbr 
0 namandinitialsofthecollector 
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AREA A- WGmAND (Site No. 2) 
SUMMARYOFHGOSEDSAMPUS 

2w-SD-l, 2w-m-2 
2W-SD-3, 2W+&4 
2W-D-4, 2W-SD-6 
2W-SD-7, 2W-SD-8 

2w-SD-9 

,f-.q-SW-L, 2w-SW-2 

2wJrB-1-2, 2wGr!B-2-2 
2W+B-3-2, 2W+CB-4-2 
2W+B-5-2, 2W+I'B-6-2 
2We7-2, 2W-TB-8-2 

2W-TEFl-6, 2W-TB-2-6 
2W+CB-3-2, 2Wm4-6 
2W-MN-5-6, 2W+6-6 
2W-TB-7-6, 2W+CB-8-6 

2w+m-l-12, 2w-TB-2-12 
2W+3-3-12, 2W+CB-4-12 
2W-MW-5-12, 2W+CB-6-12 
2W+FB-7-12, 2W+'B-8-12 

2W-TB-1-17, 2W-TB-2-17 
2W-TB-3-17, 2W+I'B-4-17 
2W-MW-5-17, 2W-TB-6-17 
2W-T&7-17, 2W-T58-17 

O-6 inches 
Surfacewater 

soil/o-2 feet 

Sail/4-6 feet 

Soil/ 
10-12 feet 

soil/ 
15-17 feet 

‘PcLoYganicsand 
Metals, TCLS 
Metalsand 
Eksticides: c!lz 

TcLorganicsand 
Metals, Tcu 
MetalSand 
Festicides: CLP 

TcLorganicsand 
wtals: CLP 

wLolganicsand 
Metals, TCLP 
Ml&iLSand 
Pesticides: CLP 

morganicsand 
Metals, TCLS 
Metalsand 
Pesticides: cl2 

TcLorganicsand 
Metals, ELP 
Metals and 
FE?sticiw: CIP 

mLolqanicsand 
Metals, TCLP 
M!StEilSEUld 
Pesticides:cI9 

Tbassessthehorizontalextent 
ofczonkdmtionfor 
IlealthandenvB 
riskasmmmntand 
3sfmdhl alpmative 
WEihEitiW. 

lbassessimpactofdrainage 
frulu~centeronthe 
AreaAWetlaMs. 

Toassess surfacewaterquality. 

Toassesstbeverticalextent 
ofcontadmtiantoestimate 
volums for medial 
@JUEki.OIl.l 

Toassesstheverticalextent 
ofcontamhtiontoestimate 
volmes for remdial 
C?VdU&iOd 

Toassesstheverticalextent 
ofcmtamimtiontoestimate 
volLlmes formmedial 
evaluation.1 

Toassesstheverticalextent 
ofcnnbmhationtoestimate 
vohmes forremdial 
evaluation.1 
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TABIS 4-10 (CONIIINUED) 

-ON-oNs5JDY 
NAmLsxmamNEBAsE-NEWLONDON 

GlxYmN, -CUT 

AREA A- WETLAND (Site No. 2) 
SUMMARYOFE%D~~ 

2w+rB-l-22, 2-2-22 
2W-TB-3-22, 2W+E+4-22 
2W-MW-5-22, 2W+B-6-22 
-7-22, 2W+B-8-22 

gg:;:g2 2 

ZW-MW-3-X2 
ZW-MW-4-X2 
ZW-MW-6-X2 

soil/ 
15-17 feet 

soil/to be 

inthe field 

TcLorganicsand 
Metals, TCLP 
IbtZllSti 
Festicides:CLP 

mLolganicsand 
Metals: TCLP 
IWXil.Sand 
msticides: CLIP 

Toassesstheverticalextent 
ofcmbminationtoestilmte 
volums forzmwdial 
CiVEdUlatiOn.l 

--l-S, 2W%W-1-D 
&+GW-2-S, 2W-GW-2-D 
2W%+3-S, 2WGW-3-D 
2W+W-4-S, 2W-Gw-4-D 
2W-GW-5-S, 2W-GW-6-S 
2W+W-6-D 

G3zcnldwater TcLorganicsand 
MetaJ.s: cm?, 
G.mssAlphaand 
GrossBeta 

Toassess hpactoflandffll, 
pesticideuse,ardpobnbal 
-tion fromweapon 
storagf Area on the grcxlnd 
water. 
Mw-1, Mw2,Mw3 (back- 
grcundwells) l4w-4, bfw-6 
(towaluatemigrationfmn 

AmaALaWfill~orfrcm 
WtBpOIl-tOAreaA 
weithrd. other wells dcwn- 
gradient of la&fill are 
included on Figure 4-7B ard 
Table4-9. 

1. LaMfillanjlotherd@osalmaterials insufficientlydocmwbd, afullscanof 
con-is-. 

2. X=anu&ermgmsentingtheactualdepthofthesmple. 
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The sampleswillbe preserved at a temperature of 4OC (A.P. 
1040) prior to sample shie (A.P. 1042) to the. analytical 
laboratory. QA/QCsampleswillbecollectedas specifiedinthe 
sA/QcPlan. 

ThemajoremimmmtalrisksassociatedwithccolditiansinArea 
AincludethepotentMeffectsofmetals,petmleumI@mcahm, 
andpesticidesazqmm3s on fish and wildlife. . Direct samplingof 
sedmmtsandsoilsofthisareawill~idethe~datawith 
Wch to characterize the salxces of these chemicals. 
the following studies are mggeskd: 

In addition, 

Bioloaical Sumev of Area A 

AbiologicdlsurveyofAreaAwillbecarriedauttoidantieythe 
majorhabitattypes, plantspecies,birdspecies, fishspecies, and 
manmralspeciesinthe-. Thissurveymuldbecarriedoutin 
accordaneewithE;tandardsurveymeth0ds. Iheeqhasiswillbeplaced 
onqualitati.ratherthanquantitativeanalyses. The following 
pmgranisrecornrmended: 

1. Wildlife Sumey (Birds and Mamals) -several sitevisits 
willbemadedurirqlates@ngan3early 
themajorhabitattypesardtodoummt 

-toidentify 

bin%,andmammls 
the kids of plants, 

pmsentintheirbabitats. Asmall 
-trapping- (livetrapphq) willbeusedtohelp 
intheaswsmmtofthesespecies. 

2. FishSumey- fishcollectionswillbemadeinpondedamas 
withinAreaAononecccasioninearlyStmmr. Collections 
willbemadeusinge.xperhentalgillnets,seines,an3 
tackle. 

Resultsofthesesurveyswillbepresented~a~pofthe~ 
andintabularfom. Theoverall purposeofthesurveyisto 
dccmentand&aracterizetheenv~~receptorsi.ntheAreaA 
wetland system. 

ResidueAnalvsisof SelectedBirdmies 

Hostofthechemicalsthatmayexerteffectsmvertebrsltein 
AreaAarecharacterizedbyahighpotential forbioaccumlation. 
Tms,thepresence ofthesechemicalsatelevatedlevels inthe 
tisfllesofanimalsprwidesadirecstindicationof~ardalso 
servestoindicateifeffects arepossible. Birdspeciesaregwd 
candidatesforERmluatirKl~ofchemicalsinwetlardfcRndwebs. 
Theseanimalsarenearthetapofthefoodwebs,arelcrmwntobe 
sensitive to chemicals identified at the site, amI are of intemst to 
thepublicandregulatoryagencies. 
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It is reccarrmendedthatcollectionsbemadeofone ortwo species 
ofbixdsinAreaAforthegmrpcseoftissueanalysi,s. Oneofthese 
species~dbewaterfawlandtheathert~aawetlandspecies 
knmm to feed on animal matter (e.g. insects). The followiq 
pmtocolwculdbeused: 

1. Sanplingwmldfocusonyoung-of-the-year(juvenile) bids; 

2. Tenindividualsforeachspecieswmldbecollectedwithin 
AmaA~atareferencearea; 

3. sampleswillbestoredErozentiilpriortoanalysis; 

4. Im3ividualbin3swillke debezhdarxldeclawedandtheir 
-=system- inpreparationforanalysis; 

5. Wholeani.malpreparationswillbemade: 

6. Saqleswillbeanalyzedforpesticidesandmetals. 

ResiduesinFishTissue 

Selectedspecies of fishcollecteddurhqthebiological survey 
willbeemminedfortissueresidueofpesticidesarx3metal 
~.Oneofthespeciessel~foranalyEiis~dbeatap 
carnivoa (e.g. lazyemuth bass or &ain pickerel); then other 
specieswouldbeaforagespeciesusedasa 
fish,birds,ahimamnals. 

C3cxlxeoffcodbyather 
Aneffortwouldbemadetogatheranutiber 

ofirdividualsthatcouldbeccmbinedtoform 
SElUpleS. 

sevaal f2cmposit.43 
Analysiswcmldbeperfomedont%efillet(muscle)tissue 

andontheliver. 
numberof samples: 

Itisesthtedthttherewouldbethefollowing 

Areas Cmumsite !%ecies Tissues SEUllWleS 

2 3 2 2 24 

Ievehofpesticidesandmtalcmpoun%intisswsmiLdbe 
ccaparedwiththedatabasedevelopedforotherareas. 

4.3.1.3 Area A -EmstmamWaterwwes 

~Mhranreportdoammhdcmtanhationinthesurfacewater 
~~asfiortdistanedowmtremoftheAreaAIandfill, 
AreaA-WetlandandtheOverEankDispcsalArea. -field 
investigationprograrawillincludethecollectionof surfacewater, * 
s&men& andboringsaqlesandthe installationandsmplirqof 
nested dtoring wells 2D-MW-10, 2D-MW-11, 2D-MW-I.5 and 2D-MW-16 at 
the locations shown on Figure 4-9C (2BMW-12 is included in DFTIO site 
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disalssion) . mesew@llswillbeusedto assess poteehl llligratia . of ccoltarmnants inthegmundwaterfromtheAreaALar&Zilland 
wetland. 

Atotaloftwelvesurfacewaterandsedimntsaqleswillbe 
collected (A.P. 1022) fman bodies of stamlhq water, fKan portions of 
-drainage cbannelsthat~openandwherethedischargeflows 
i.ntotheThamsriver. Thesurfacewatersanpleswillbecollected 
(A.P. 1022) fxan the same locations as the sedimnt saarp?les. The 
samplelccationswillinclWebmatNorthF0Mandomwi~the 
Golfcametc,,evaluatepatential heal-risks. 

Ihewrrfacewater~l~willbeanalyzedforTcLorganicsand 
~byCL9andalsoandlyzedforpH,bothinthefieldandin~ 
lElbOlXitOKy. mCMampleslocatedhalfwaydcwn~choflkletwc 
sbeams frwnAreaA, willbeanalyzed fortheradiologicalpmmetem 
GmssAlphaandGKms~.Thesedimerrt~eswillbeanal~ed 
forTcLorganicsand~sina~~withcLp,ardforTcLs 
MetalsandFesticides. 

&nitiriqwellnests2WMW-10, 2tWW-11, 2D-MW15 ard2lHM-16 
willbedrilledas follows: 

0 Soilbcriqswillbedrilled, ateachlccation, dcmto 
bet&u&with 4 inch I.D. hollow stem augers and split-spcon 
sanpleswillbecollectedcontinuouslyina~with 
ASTM D-1586. The split-spoans will be demmhhated 
betweeneachusetopreventcross~iona~tc 
the follcw~ plmcedwe: 

1. AlCOllOXdetergenttapWi3~wash 
2. Tapwaterrinse 
3. 10% nitric acid rinse (only if sanple is to be analyzed 

for metals) 
4. Distilled/deionizedwater rinse(onl.yifsmpleistobe 

analyzed for Inetals 
5. Methanolrinse 
6. Finaldistilled,/deionizedwaterrinse 
7. Ail-dry 

me soil samples will be smeenedwithaHNuPIlOlforb&h 
healthandsafety~~r~aswellasanindicatianof 
volatileoqaniccmtmination. Asoil saqlefrmneach 
bori.qwillbe.selectedforKLOrganicsandWtalsanalysis 
by CLP and for TCLP Metals. ThesalIplesWillbeselecrted~ 
the following basis: 

0 thehighestHNureadhgswithintheboring 
0 visible wntmination 
0 froxnjustabmethewatertableorbedrock, 

whichever is h&hest 
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DrillroaSandaugers 
boringis ampleted. 
priortoarter~the 

willbesteamcleanedaftereach 
Xhedrillrigwillbesteamcleaned 
siteandaftercompletitqthedrilling 

at the site. AugETcakmlgslMybecollectedanddrummedin 
DOT appmved 55 gallon drums for possible offsite dbposal 
as specified in Section 4.1. 

0 FBdmckwillbecoredinmnitor~wells2D-MW-lOard 
2D+M-16. Aminimmof20feetofmckcorewillbe 
collectedwi~anNxdoubletubecombarrel.Thebed3mck 
willbeaxeduntiltiRQDisatleast75%. Themckwil.1 
beczamdtocwf~the bed?mckfonnaticnaswellasto 
assessthed!egreeoffmSt.uringwithinthebedrock.?he 
coxeholewillbefilledwithansat~gnuttremied 
into the bottcm of the corehole. 

0 If,aftercuIlpletingthedrillingdcwnto bedmckthewatw 
tablehasbeen emcmtemdatleastfivefeetabovethe 
bedmck,ashallawdtor~wellwi.llbeinstaUed. The 
shallcwwellswillbe cm&m&ed of 2-in& I.D. Schedule 40 
PVCscxeenandriserwithflushUmadedjoints.!thewell 
screen will be xninimm of five feet with a slot size of 
0.020-inches. Thetopofthe screenwillbeplacedtwc feet 
abcnre~watertabletoallawforgrrrundwaterfluctuatians 
ifpossible,3xtwillallowforthepmperseal amutx3the 
wellatthegraad surface. Awashedsilicasandwillbe 
backfilleda.murE3the screenandtoatleastonefootabme 
thescreen. Abentonitepelletseal,atleastcnefoot 
thicJcwillbepl&ceddirectlycmtopofthesar3dba~ill. 
lkemminderoftheannuluswillbebackfilledwitha 
cementate (6 to 1 Ftio, mspectively) slurry. A 
protedvesteel6-timcasing,with lockingcap, 
willbe~ledsothatatleastthreefeetof~casing 
iSS&bE?lOWgYXlUW. Theoutsideofthepmtectivecasitq 
will be painted with fluorescent paintsandt.heWell~ 
painted on the top of the locking cap. A 2-fact by 2-f&z 
concrete seal, slopedaway fromthewellwillbe installed 
arouMtheprotectivecasing. 

0 Abedrockmonitoring wellwillbedrilledap~~mxin&ely5O 
feet deep withinten feetofmyaverburden wellatall five 
locations. A,rainimm8-inchholewillbedrilledbyeither 
ths mud rotary or air hamner method five feet into the 
bedmck,ortoadepthof20feet,whi&werisdeeper. A 
neat-grautwillbe~edintithebedrock -up* 
atleasttwofeetabmethetopofthebedmck. A 6-inch I 
dlEmebrsteelcasingwillbesetintothegroutandallowed 
tosetforamininmof24hours. Theboreholewillbe 
advawed sufficiently deep to encounterasaturatedzone 
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witha6-incbnminalairhamerdrill. The-air 
usedtodrivethebamermdbringthetxttiqstot.he 
surfacewillbefilteredsotherearenotrace2mmtsof 
lubricathqoilsMichmaywnWhantthebedmckwell. 

Thedrillmdswillbesteamcleanedafterea&wellis 
cmpleted. Thedrillrigwillbe stmmcleanedpriorto 
enker~thesiteandafterccaqlethqthedrill~atthe 
site. Alldrillcuttingsmaybecollectedanddrummed in 
DUE appmved 55 gallon drms for possible offsite diqosal 
as specifisd in section 4.1. 

0 Allmnitor~wellswillbedevelopedatleastoneday 
afterthegXUUtarandthecaSirrghasbeen~~. 
DeVelqlentwillbl3bysolmmsansofExmg?ingwater~the 
wSl.1. Inthebedrockwells,~drillrodsnlaybeleftin 
thebottcmlofthewellaIklthe c2apmedairusedto 
displacewaterf3xmthewell. Intheshallowmllsei~a 
centrifugal or paistaltic pap may be used b evaate 

Z';;, used 
Ifmcessaqfortheshallowwells,asurgeblcck 

SiMlul taneouslywiththepBl@Iqtohelpspeed 
upthedeveloX==tP==. Dwelopmentofthewellswill 
cmtinueuntilthedischmgeisvisuallyclearorafterfour 
hou3z,whichESmrcmesfirsL 

Gramd water samples will be collected (A.P. 1023) fmm the 
monitoringwellsatleasttwoweeksaftertheyhavebeen 
developed. lbesampleswillbecollectedusirqadedicated 
stainless steel bailer. PriortosaqUng-thewaterlevel 
ineachwel1willbemeasuredtothenearest 
~~ectmnicwaterlevel.meter. 

0.01 fcot using 
mewaterlevelwillbe 

recordedinthefieldnotekok. Aminimumoffaurwlell 
volumes will be IJurged prior to collection of the sample. 

Stainlesssteelbailerswillbedecmtamhtedpriorto 
sanplirrgaccozdingtothefollmingdew&&natim 
-: 

1. AlCOllOXdetergerrttdpwaterwash 
2. Tapwaterrinse 
3. 10% nitric acid rinse 
4. Distilled/deionizedwaterrinse 
5. Nsthanolrimse 
6. Distilled/deionizedwaterrinse 
7. Airdry 

mebailerlinewillbechangedbetweensamples. 

mundwatersampleswillbscollectedandanalyzed forTcL 
organicsand~sinacco~withQ;eandtheradiological 
prametersGrc6sAlphaandGrcssBeta. Table 4-U. sunmmrizesthe 
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2D-SD-l, 2D-SD-2, 
2D-SD-3, 2D-2F4, 
2l3SD-5, 2D-2D-6, 
2D-SD-7, 2D-SD-a, 
2D-m-9, 2D-SD-10 
2D-SD-11,2D-SD-12 

TcLorganicsand 
Metals, TUP 
M&ZllSti 
pesticides: CLP 

2D-m-1, 2D-SW-2, SurfaceWater TcLoryanicsand massess-of 
2D-SW-3, 2D-2W-4, Metals: CLP, -tion dam 
2D-SW-5, 2D-2W-6, tbOsarrp?lG!S- StlWilUfroanAreaA 
2D-SW-7, 2D-SW-a, GmssAlphaand wetl~ill 
2D-SW-91 2D-SW-10 GrassBeta massesshealthand 
2D-SW-11,2D-SW-l.2 m-risks. 

2D++lO-x2, 
2D-Mw-11-x2, 
2wMW-15-x2 
2D-MW-16-X2 

=iwm, TcLoltqanicsand 
tobe-Metals: CLP 
inthe field 

To-the 
pcssibledcwqmdimt 
subsurfaceso' 

P -tion 

2DGW-lOS, 2D=GW-lOD, GrouM water TcLoKyanicsand 
2D-Gw-llS, ZD-GW-llD, Metals: CLP, 
2D-GW-15S, 2D-GW-15D, GlXlSSAlphaand 
2D-GW-16S, 2D-GW-16D Gross Beta 

Toassessextentof 
cxrfbdation dam 
StEMlUfroanAreaA 
wetland/rsmdfill 
Toassesshealthand * -risks. 

1. Landfillandotherdbposalmaterials insufficientlydccmmbd, and full 
l scan of contarmnants is-. 

2. X=ammber represerrtingtheactualdepthofthesample. 
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specificsofthe sitesaqletype, analysisandrational. 

lblividual sample infomationwillbelcggedina fieldnot&cok, 
placedonthesamplejarlabel,andrecoHedonachain-of-mstody 
form (A.P. 1041). The mcorded data will include the fol1mi.q: 

0 s2mple number 
0 sanpledepth (ifappmpriate) 
0 data 
0 time 
0 analysis FP=-d 
0 presewative 
0 Koj=t m 
0 nameamiinitialsofthecollector 

mesampleswillbep reserved at a teqsrature of 4OC (A.P. 
1040) prior to smple shipmnt (A.P. 1042) to the analytical 
laboratory. QA&Csampleswillbecoll~asspecifiedinthe 
QA/QCPlan. 

QaesinThamEsRiver 
Tlxeprimaryissuewi~~totheThamesRivercoacemsthe 

potentialforchemicalsingroundwaterorsurfacewaterenterirrgthe 
riverandaffect~estuarinebiota. The?2lamesFWersupports a 
significantfisheriespopulation. 

ConmmxialfisheriesinthelcwerThamesRiverincludelobster, 
oysters(formvemnttocleanerwaters)andeels. Shellfish&i& 
habitatethelcrwerThmarts~are~eatable~toelenmtedcoliform 
bacteria, include raussels, quahogs, oysters, and SteaREr clrrms. Blue 
crabsalsooccur~outthelower-AMdroarousfish 
speciesintheriverincludesearunbmwntrout,Americanshad, 
hickoryshad,alewifes,andbluebackherring. TheCIDEPhasalso 
-Y stockedsallnoninthe~to reestablishasalmnnm. 
0therfishspeciesinthelowermmes,whicharesoughtby 
zecmati~f~,includewinterflcxnder, t5umwrfl.m 
(fluke),stripebass,bluefi&,weakfish,blackfish,cunners, 

menhaden,whitingandtoancod. 

MostOfthechemicalsofhterestinthe&eaAsitehavethe 
potential for be- bioamumlated in tissue of aquatic biota. This 
paterrtidL~bedlrectlyevaluatedthYoughtheuseofcaged 
mussels. This pmcedure involves placing cages of mussels for 
specifiedperiodsoftimeatparticularmxlitoringpoints. The 
musselsaretheslwll~ardanalyzedforl~~sofchemicals in 
ti-. Inaddition,mammmtsaremadeofnmtality, actual 
graJu1~~scapef~grcrwth. Theobjectiveofthem&hcdisto 
detemmeifchemicalsthatcanbebioaccumulatedarebeirvJreleased 
nearthesamplingarea. 
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!ulefollowingpmtccolwillbeused: 

1. 

2. 

3. 

4. 

Fax cages of mussels will be deployed at each of a five 
1ocationsintheThamesRiver. meseinclude:l)an 
upsbmmcontml, 2) neartheDPD0siteareaandmrthern 
drahgepoinhfxmAreaA;3)near~sazthemdrainage 
pcirkfmnAmaA,near#eGcssCcve,andat#e~ver 
Wmtml~~ belcw Goss Cove. Because of the tidal nature of 
the rive the upstrmmanddmmtmamcontmlsshaildbeat 

excursions~the 

Fiftymsselswillbedeployedineachcage. Tenofthese 
willbeusedforanalysisofsaapeforgrcrwth,tenwillbe 
usedforanalysisofgrawthrateand30willbeusedfor 
chemical analysis. 

oryanics,metals,pesticides,ar6gmssalpIqbeta. The 
gmwth0fmbCedmusselswil1alsobe~. 

4.3.2 Over Bank Dismsal Area 

IheOverBankD~Area(O~)islocatedjust~ofthe 
AreaALandfill~isanintricatepartofthe~~~ti~ofthis 
cverallarea. Theradiola+al,gecphysical,andsoilgassurveys 
thatwillbemadeattheAreaALandfillwillindludethose~ians 
0ftheOBlXthatcanbeeasilyaccessed and traversed. I-Iowwer, most 
0ftheO~isalongthesteepslapeardisncrtaccessibleforthe 
preliminarymeys. The fieldinvestigationpmgramwillimlude 
surface soil sanples and the installation and sampling of nested 
mnitorirq wells at the lccations shcwn cm Figure 4-10. 

Atataloften~~lesfrcaafivelocationswillbe collected (A.P. 1020) and analyzed for EL Oryanics and Metals by 
CIP. E!Loxganics includesvolatileorganics, semi-volatileoqanics 
(base/neutrals andacidextractables), andpesticides/PCBs. Sanples 

willbecollectedusingstainlesssteelhaMaugemandsbhless 
steel spoons fram o-6 inches and u-18 inches. The hand augers and 
spocnswillbedecontmninatedbe~~leswiththefollawing 
procedure: 

1. AlCOIlOXdetergentandtapwaterwash 
2. Tapwaterrinse 
3. 10% nitric acid rinse (only if sample is tc e analyzed for 

-s) 
4. Distill~deionizedwaterrinse (onlyifsaqle istobe 

analyzed for metals) 
-109- 



POND 

OVUIBANK 

DIPOIIAL AREA 

/ 

INSTALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE 

NEW LONDON 

QROTON, c-r 

LEQEND c 

PROPOSED EXISTINQ 

m SD- 1 - Sediment Sample - 95- Existing Grade 

l MW- 12 - Monitwing Well a Exposed Bedrock 

: ..-.-...-. _.. Stream 

ATLANTIC EMllRONMENTAL SERVICES. INC 

FIGURE 4-l 0 

FIELD SAMPLINQ PLAN 

OVERBANK DISPOSAL AREA 

-llO- 



5. Mthanolrinse 
6. Finaldbtill&&hebnizedwaterrinse 

7. Airdry 

0 T'hesoilboringwillbedrilleddownto bedrockwiti4i.r& 
I.D. hollcrw stem augers and split-spoon sattples will be 
collected-lyinaccordance wii.9xASlMD-1586. The 
spli+spcmswillbe-tedbetweeneachuseto 
pl==ntcYoss- 
-: 

accommg to the follcwing 

1. Alconoxdetergenttapwa~wash 
2. Tapwaterrinse 
3. 10% nitric acid rinse (only if qle is to be analyzed 

for metals) 
4. Distill~~iornizedwaterrinse(onlyif~leistobe 

analyzed for metals 
5. Nzthanolrinse 
6. Finaldistilled/dieionizedwaterrinse 
7. Airdry 

mesoilsanlpleswillbe t3cmemd with a HNU PI101 for b&h 
healthardsafetymnitorirqaswellasanM~tionof 
volatile oqanic cmtmination. Asoilsaraplefmnthe 
bcringwillbeselectedforTcL0rganicsandMetalsanalysis 
by CLP and for W!LP metals. 
the follcLvi.ng basis: 

Thesa@ewillbeselectedon 

0thehighestHNureadhgswithintheborhg 
0 visiblemkamination 
0 fmmjustabovethewatertableorbedrock, 

wbi-ishighest 

LZrillrodsandaugerswillbesteamcleanedafterthebaring 
isccnpleted. Thedrillrigwillbe steamcleanedpriorto 
enteringthesite~after~letingthedrilllngatthe 
site. Aug~cuttingsmaybecollectedand~inDcrr 
appmved 55 gallon drums for possible offsite diqmaJ. as 
specified in Section 4.1. 

0 If, after cmpleting the drilling dcwn to bedmck, thewater 
tablehasbeen encaurrtered at least five feet above the 
bedrock, ashallcwmni.toringwellwillbe installed. The 
shallow well will be comWw&d of 2 inch I.D. Schedule 40 
FVCscreenandriserwithflushthreadedjoints. Xhewell 
screen will be minimum of five feet with a slat size of 
0.020 inches. Thetopofthe scmenwillbeplacedtwo feet 
abovethewatertabletoallawforgrcxndwater~~~ans 
if possible, butwillallcwforthepmperseal aroumlthe 

-lll- 



wellatthegmu1~3 surface. Awashedsilicasardwillbe 
backfilledar0uMthe scmenandt0atleastonef00tabove 
thescreen. Absnt0nitepelletseal,atleastonefo& 
thickwillbeplaceddirectly0nt0pofthesan3backfill. 
~~0ftheanmluswillbebackfilledwitha 
cmm?h~te(6to1ratio,respe0tively)slurry. A 
pmtectivesteel6-inch- -jJ-% with lW =P, 
willbeinstalledsothatatleastthreefeetofthecasing 
iSS&bdCWgXUUId. Themtsideofthepmtectivecasirq 
willbepdMX!dwithflU0rescent paintsandthewellmlmber 
paintedonthetapof#elodkingcap. A2-foutby2-foot 
cmcreteseal,slopsdawayfmmthewellwillbeinstalled 
araundthepratectivecaSing. 

0 Abedmclcmnitorirr~wellwillbedrilled~tely50 
feetdeepwithintenfeetofthemerbudmwell. An&hum 
a-inchholewillbedrilledbyeitherthemdmtary0rair 
haxmmmth0dfivefeetintothe bedmclc,ortoade#hof 
2Ofeet,whicheverisdeeper. Aneatcementgmutwillbe 
tzlmmiedintothebedrock arduptoatleasttw0feetabove 
thetapofthebedmk AB-inchdiametersteelcasingwill 
besetintothegmutandall0wedtosetfor amhimm of24 
hours. Theb0reholewillbeadvanced sufficiently deep to 
emxmterasabratedzonewitha6inchnuminalairhammer 
drill me ccqremaairusedtodrivethebalumerand 
briqthecuttiqstothssurfacewillbefilteredsothere 
arenotraceamounts oflubricatingoilswhichmay 
cantmainantthebedm&well. 

Thedrillmf%willkesteamcleanedafterthewellis 
conpleted. Thedrillrigwillbe steamcleanedpriorto 
enteringthe siteandaftercxmpletirqthedrillingatthe 
site. Alldrillalttingsmaybec0llectedanddnmnaEdin 
DUT appmved 55 gallon drums for possible offsite diqmsal 
as specified in Section 4.1. 

0 Themnitoriqwellswillbedevelopedatleastoneday 
afterthegr0ut~thecasinghasbeeninstalled. 
Dmlopmentwillbebysomemeansofpulnp~waterfroanthe 
well. Inthebed?mckwell,thedrilllmd!3maybeleftin 
theb0tt0mofthewellandthecmpressedairusedto 
displacewaterfmnthewell. Intheshallcrwwelleithera 
centrifugalorperistalticpunpmaybeusedt0enmcuate 
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Gramd water sari@@@ will be collect& (A.P. 1023) fraa the 
mnitmringwellsatleastbmweeksaftertheyhavebeen 
dweloped. Thesmpleswillbecollectedusi.rqadedicated 
stainless steel bailer. Priortosmpling,thewaterlevel 
ineachwellwillbellBsumdtothenearest 
anelectrmicwaterlwelnleter. 

0.01 feet using 
mewaterlevelwillbe 

rscoxdsdinthefieldnotebmk. Axuinimmoffmwel.1 
volumes will be wed prior tc collection of the sample. 

StaiIIlesSsteelkdil~willbe deambmhtedpriorto 
sampling acco~tothefollow~~tim 
procedure: 

1.Alccmxde~entandtapwaterwash 
2.Tapwaterrinse 
3. 10% nitric acid rinse 
4. Distilled/deicnizedwaterrinse 
5. Bthanolrinse 
6. Distilled,/deionizedwaterrinse 
7. Air&y 

ThebailerlinewillbechangedbetweenE;mrp?les. 

TlIecollectedgrumdwatersaInpleswillbeanalyzedfor~ 
OqanicstiMetalsinaccoHancewithCLP. Table4-l2sumarizes 
the specificsofUxsitesampletype, analysisarxIrational. 

Individual sanqle informationwillbeloggedina fieldmtebook, 
placed~the~lejarlabel,andrecorded~achain-of-custody 
form (A.P. 1041). meEcoxIeddatawillincludethefollcrwing: 

mesmpl~willbep reserved at a temperature of 4'C (A.P. 
1040) prior to sample shimt (A.P. 1042) tc the analytical 
laboratory. sA/czcsampleswillbecollectedas specifiedinthe 
Q&/QCPlan. 

4.3.3 DPIX Area 

TheDPDOAreaisadjacenttotheTham~Riveranditis 
relatively flatandallsurfacerunoff flcwsdirectly into the 
river. The site qened in 1950; primarily inert materials (mod 
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TABLE 4-12 

-ON-ONSNDY 
NAVALSUBMUNEEASE-NEWUNDQN 

GlxYmN, co5wEcmcuT 

OVER BANK DISFCBAL AREA (Siti No. 3) 
SUMMAKYOFPFDRSEDSAMPLE 

3-SS-lS, 3-SS-2S, Surfacesoil/ ELozya&!s 
3-SS-3s, 3-SS-4s, O-6 inches and I.4l3als, 
3-SS-5s TCLE’M&ilSand 

Pesticides: CLP 

3-SS-lD, 3-SS-2D, Surfacesoil/ TcLcBqanics~ 
3-SS-3D, 3-SS-4D, 12-18 inches Metals, TCLP 

,.f--- 
3-SS-5D l?ktals and 

pesticides: CD 

3-MW-12-X' 

3--12-S, 
3-GW-12-D 

Bring/m TcLorgani~and tobedebldmd Metals,TcLP 
inthe field IWblSElIld 

pesticides: CLP 

GroundWater TCL oqania, 
andMetals: cm, 
GrosSAlphaand 
GrossBeta 

To-the 
lateral extent of 

OORhldMtib. 

mdetadneifthere 
i-w- 
migrationof 

-ti.OIl. 

Evaluatesoilquality 
atlocationofdwn- 
gradientmonitor 
well. 

To-- 
ofcjmmdmter 
cxmbmhation. 

1. x= anumbexrepresentingtheactual.depthofthesanple. 
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,n. pallets,tires,andoldAuniture)andother~~~~lewaste 
itemswereburnedandtheresiduewaspushedtotheshorelineand 
partiallym. The landfilling operation ceased in 1969. 

priortoanysubsurfaceirnrestigatians,radiolagical,geops‘lysical 
aIxhoilgas~willbs- aspartofthec6HAlxuax&m 
wastesafetypmtocol,aswellastryingtolocateanyunkncwn 
sources of subsurface cm&&nation (e.g.,, buried dxurns, gas 
cylizxlers,~tanksorgrosslycoatarmnat-sdsoils).The 
radi01ogical,gecphysicalandsoilgassurveyswil1be~as 
described in section 4.1. Depex&gontheinitialeffectivenessof 
thesoilgas~,itmaybelmdifiedsothat~slambar~dbe 
usedtopmbeintothegrcuMwatertablesoasmallmmurrtof~ 
watercaldbe collected. ThewaWwculdbeusedtofilla40ml 
vial abak 3/4 full. TheszqlewWLdbeshakenfor6Oseccmdsand 
anairsamplefrcanths 
-t-ova= 

headqmwculdbeinjectedintothegas 

mmcmpositesurfacesoilsanlpleswillbecollectedframthe 
unpaved~atthelaortherdoftheDHx>Arrsa,at~locatioaLs 
sham cn Figure 4-11. The sauples will be collected (A.P. 1020) with 
stai.nlesssbelspccnsandcompcsitedinstainlesssteelbcwls.The 
sanp?leswillbeanalyzedforTQ;organicsandEaetalsby~. The 
soilsalqleswillbeusedtoevaluatedirect contact risks for health 
riskassessmerrt. 

~surfacesoilgrabsarrq?les~~lbecollectedhroanthe~of 
theaxrentbattexystorageareainthesoutheasterncorner,atthe 
locaticms shcwn on Figure 4-11. The samples will be collected (A.P. 
1O2O)andanalyzedforTcLorganicsand~~sandTcI;pMetalsby 
CLP. 

The subsurface fieldimesti&ionwillincludetwelve (12) soil 
bor~,fiveof~ceerq?l~asmonitoringwellsatthelacatians 
shcwn on Figum 4-11, and one deeper bedrock mnitcring well at MW-5. 

Thesoilboringswillbedrilled, ateachlocation, 20 feetdeep 
with4 inchI.D.hollowsternaugers andsplit-spcmsatrp?leswillbe 
collectedmnthmuslyinaccordancewithASIMD-1586. The 
split-spconswillbedeco&mhtedbethmmeachusetopmvent 

-cmbmhation according tc the follcwing pmcedure: 

1. Alccnoxde$ergentandtapwaterwash 
2. Tapwaterrinse 
3. 10% nitric acid rinse (only if sample is to be analyzed for 

---I 
4. Distilled/deionizedwaterrinse (onlyifsaxple istobe 

analyzed for metals) 
5. Me#anolrinse 
6. Finaldistilled/deionizedwaterrinse 
7. Airdry 
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~sOilSSMplpnwillbe screemdwithaHtUPIlOlforbuthhealth 
arrdsaf~mcolitcnringaswellasanindicatianofvolatilearganic 
-tion. lhosoilsaIpleswillbeselectedfrppneachbo~ 
forTcLorganicsard~sanalysisbycLeandforthe~~s. 
Onesanplefrcmeachbori.rqwillbefmnO-2feet. Theothersmple 
will be selmonthe followingbasis: 

0 thehighestHNumadingswithintheboring 
0 visible contamination 
0 fmujustabmethewatertable 

Drillmdsam3augerswillbesteamcleanedaftereachboriqis 
cmpleted. ?hedrillrigwillbesteamcleanedpriortoenterirvjthe 
site andaftercxm@etkqthedrillingatthe site. Iugercutthqs 
maybe00llectedarddnmnned inmappmved55 gallondrums for 
possible offsite disposal as specified in Section 4.1. 

Thewellswillbe C of 2-bich I.D. Schedule4OPVC 
screenandriserwithflushthreadd joints. Thewell sCZYWXIwi.llbe 
a min$mm of ten feet with a slot size of 0.020~inches. The top of 
thescxeenwillbeplaced~eral feetabovethewatertablet0allcw 
forgrandwater fluctuations, if possible, butwillallawforthe 
prape;rsealaruutdthewellatthegxuun3surface. Awash&silica 
sandwillbebackfil1ed-the scremandtoatleasttwofeet 
abwethe screen. Abentonitepelletseal,a~leasttwofeetthick, 
willbeplaceddirectlyontopofthesandbackfill. meremairder 
ofthearnruluswillbebackfilledwithacement/berrtcaite(6tol 
ratio, respectively) slurry. A protective steel 6-imh dhmeter, 
withl~can,willbeinstalledsothatatleast~feetof 
tht3caSingiSsetbelOW~. 
willbepaintedwikhflUorescent 

Theoutsideofthepmtectivecasing 

the tap of the 1ccki.q cap. 
paintandthewellnLmlberpaintedon 

A a-foot by a-foot conmete =a slopea 
awayfrapathe~1,willbeinstalledaroundthepratectivecasing. 

Bedrdcwillbecoredinnmitor~wellMW-5. Aminimmof20 
feetofruckcorewillbecolle&edwithanNx, doublet&em 
baJzel. Thebedrock willbecomduntiltheRockQualityDesignation 
(RQD) is at least 75%. Ihel33CkwillbeCXX&toCXQIfi.?LlUthebedrock 
formati~as~lastoassessthedegreeoff~~~inthe 
bedrock. Thecoreholewillbe filledwithaneatcementgmut 
tremiedintothekx3ttomofthecorehole. 

Abedrock~~r~wellwillbedrilleda~~y50 feet 
deepatthelocation ofMW-5. An8-inch,m.inimm, holewillbe 
drilledbyeitherthe~rotaryorairhanrmermethodfivefeetinto 
thebedrdcortoadepthof20feet,whi&everisdeeper. Aneat 
cementgmutwillbetrexniedintotheboreholeandupatleast~ 
feetabovethetopofthebedrcck. A6-inchdiametisteelcasing 
willbesetintothegroutmdalluwedtoset foramininnrmof24 
hours. Theboreholewillbea&mced sufficiently deep to encxxlnter 
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asaturat&zonewitha6-hchncminalairhamerdrill. Zhe 
ccrmpressedairusedtodrivethehaxmwandbr~thecutthgstothe 
surfacewillbefilteredsotherearenotraceamrrarts of lubricatirg 
oils which may WntamiMte the bedrock well. 

Grcmd water saqles will be collect& (A.P. 1023) fmm the 
mnitorirgwellsatleast~weeksaftertheyhavebeendeveloped. 
?hesan@eswillbecollectedusirx~adedicatedstainlesssteel 
bailer. Priorto~inrg,~waterl~~in~~~lwillbe 
lleammdtothenearest 0.01footusinganelectronicwater1evel 
rwter. Thewaterlevelwillberecordedinthefieldmtebo&. A 
m.inimmof fanc~l~l~willbepuvedpriortocollectionof 
the sample. A surface water sample will be collected (A.P. 1022) 
fmxn the Thaws River (see Figure 4-11) at the sam tfme that the 
grumIwatersa11@esam3collected. Thesamplewillhelpassessthe 
possibleaffectoftheriverwaterqualityanthegraundwater 
zabti'E@gd a a study by wbe~~-~ mi==ivi~ (Final Sib 

-SubsurfaceOilContamination-LmerSubase,Naval 
Submarine--NewIwdon, Groton, Connecticut)theremaybea 
mixingzoaLeofriverwaterandgraundwaterabaut1OOto15Ofeetin 
frcantherive,Vsedge. 

Stahhsssteelbailerswillbe~tedpriortosaqling 
accoxdhqtothe follmingdwcmtaminationproc&ure: 

1. ardtElpWEltCXWt!lSh 
2. 
3. 10% nitric acid rinse 
4. Distilled/deionizedwaterrinse 
5. Methanolrinse 
6. Distilled/deionizedwaterrinse 
7. Airdry 

Gmundwatersan~leswillbecollectedandanalyzedforlEL 
organicsand~~sinaccordancewithcL9,gross~~andbeta,and 

analyzed forpH, both inthe fieldand inthelaboratory. Table4-13 
sumarizesthespecificsofthesitesarrq?letype, analysisarrd 
rational. 
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TABIE 4-13 

DPDO AREA (Site No. 6) 
SU@EBYOFPRO~SAMELES 

6-MW-1-2, 6-M+2-2, 
6-MW-3-2, 6-Z+?-4-2, 
6-MN-5-2 
6Jl?B-l-2, 6-2-2 
6-TB-3-2, 6-4-2 
6-502, 6-W-6-2 
6+PB-7-2 

6+3-X2 
6+4-X2 
6+5-X2 
oj-wLm6-X2 

6+7-X2 

6-SS-Cl 
6-SS-C2 

6-SS-3 
6-SS-4 

soil TK!Loltgani~and 
O-2 Feet l4t&3ls, x!LP 

Metals: c!Le 

Borirg/to be TcLoryanicsand . 
de.bmmdin Metals,ELP 
the field Metals: CLE' 

Ccmposite mompicsand 
Surface/soil Metals, TcLe 
O-6 inches Metals: CLP 

Surfacesoil x!Loilganicsand 
O-6 inches Mews, ELP 

Metals: CLP, pH 

Tbdeterdmhorizontalextent 
ofnearsurfacecmtamhation 
acmssthesite, aswellasto 
establishba~conditions 
(W-5-2) .I Healthand 
emirxmmblriskdata, 
remdiation data. 
TB-6 & T&7 in area of fill 
hsedonaerialphotograpbs. 

Todetemimverticale.xtent 
0fsoilconhmhation~ 
the site forremdiation 
evaluation, aswellasto 
eshblishkackgmmd 
conditions (Mw-5-X) .l 
Rellaiation data. 

Toassess inpactofpcssible 
leaking battery acid on 
surfacesoils.Healthard 
mv~riskdata, 
-tim data. 

(continued) 
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DPDO AKE& (Site No. 6) 
SUMMARYOFPRO~SAMPES 

6-GW-1, 
6-GW-3, 
6GW-5S 

6-SW-1 

6-GW-2 Grourxlwater TcLorganicsand massessupgmd.ient(Gw-5) 
6G-4 Metals: CIP, ardonsitegrolndwater 

;, 6-GW-5D GmssAlpbaand quality forheal-& 
QussBeta,pH envimmmtalriskevalu- 

ationaxxlgmmlwater 
mlmldiatim data. 

SurfacewateTcLoqanicsand Tbassessriverwaterquality 
Metals: CLP, anddetennineaffecton~ 
GrossAlphaand waterquality. 
-,p31 

. Disposedmaterials insufficientlydocmmted, afullscanof -is 
warranted. 

2. X=anumber mpresentingtheactualdepthofthesanple 
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Individual wm@e informati~willkeloggedin a field-, 
placedoslthe~lejarlabel,andrecordedanachaifi-of-custody 
form (A.P. 1041). Jhereco~datawilu.ncludethe folly: 

0 sample nunber 

0 sm@e depth (if appmprhte) 
0 date 
0 time 
0 analysis requested 
0 -en 
0 F-j& m 
0 rEmleandi.nitialsofthecollector 

mesmghswillbepreNwed at a tenpratum of 4OC (A.P. 
1040) prior to saqge shie (A.P. 1042) to the analytical 
laboratory* QA/QCsampleswillbecollectedasspecifiedinthe 
Q&m plan. 

4.3.4 lixver Ease 

Prior IFepo&~ by NESO (1979) and Wehran (1987) identified fcur 
areasofpetmleum~ticnontheLcwersubaseasfollcws: 
BuildiIq79WasteOil Pit,RwerPlantOilTanb,OilTanksat 
E!lxildi.ng 107, and the undergroundfueldistributicn~. 
petroleumpmductshthinthesoilandgmurdwaterwereidentified 
inazlativelywidespre&amioftheLowerSubase. 

The extent, coqouki specific chemical wnwntrations, and health 
aklenvimmmtalriskassociatedwithfuelleaksatthePmerPlant 
Tmks,ardthefueltanbatBuildinglO7werenctfullydefined. 
The~ofthecontmimti~atBuildkq79wasalsonut 
conclusivelyidmtifiedand it isunknown if it is ongohq. 

The pmposed field investigation is fmmarizedbelaw. For 
further details refer to Figure 4-12 and Table 4-14. 

1. ~asoilgassurveyoftheLower&basetoidentify 
arry %ot spot@ of volatile organic contamhtionandto 
assistinfinalizingtestborixq/welllocations. Although 
soilgaswillkeineffective for #6 fueloil, it-been 
ShaJntobemoderatelyeff~iveinidentieyingsignificarrt 
soumesofsuburfacedieselfuel.Thesumeywculdinclude 
theareaamundBuil~lO7tanks,~the~Hcuse, 
along corvina, Albacore, and Argonaut Fads, an3 within the 
areaboundedbyAlbaco~,capelin,Amgonaut,andEonefish 
Ftoads. 
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7) Inatal 10 tart borinw to d&-n extent 
of wIl sartomination and datumirn chemico~ 
characterbtlcr Wound Buitdkj 79. 

0) Conduct low tkle inq~ection of bulchead Ot 
thorline. 

INSTALLATION RESTOR 

NAVAL SUBMARINE BASE 

NEW LONDON 

QROTON, CT 

-fp Fuel Oil Line 

FIELD SAMPLINQ PLAN 

LOWER BUBASE 



TABm 4-14 

INsmLmmoN-ONSIUDY 
NAvATi-BASE-NEW- 

-, axQam!Im 

LB-Mw-1, LPMW-2, 
LB-MW-3, LB-Mw-4 

soil/To be 

inthe field 

LB-GW-1, IBGW-2, -water 
LB-GW-3, LBGW-4 

,f-- 

Floating DirectB2 

LB-MW-5, LB-MW-6, 
LB-MW-7, LB-MW-8 

soil/to be 
de- 
in field 

TCL Volatile Oqanics 
ard Metals, TCLS Metals: 
cLJ?,TotalFetrolem 
I@dmxbm, 418.1, 
flue-fingerprint 
analysis. 

LB-GW-5, LB-GW-6, -water 
IB-GW-7, IB-GW-8 

Floating 
Product 

TCL Volatile Oryanks 
and Metals, TCLP Metals: 
cLP,mtalFetmleuln 
v, 418.1, 
fl-firrgerprint 
analyds. 

TCL Volatile Oryanics 
arKiMfBtals:cLP,mtal 

TCL Volatile Oryanics 
andMetals:cLP,Total 

EYwZf 
fin&&printanalysis. 

Di,xtB2 

Eivaluateextentand 
soumeofsoil- 
ination aroud 
-9g 107 fuel 
tanks. 

Exmluate grutmd water 
-tion - 
Imilq107 fuel 
tanks. 

muateneedforoil 
recoveq3mmdiation. 

Evaluateextentan3 
sourceofsoil 
inati 

"p- Plant. 

contaln- 

Eivaluate ground water 
wntanhationarrxnd 

g=f 
Plant(Building 

. 

Evaluate need for oil 
recoveqmwdiation. 

(continued) 
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TABI% 4-14 (ammuED) 

IamRBAsE 
SUMMARYOFPROKEEDSAMEES 

ANAL?lSIS RATI- 

LBew-9 

/+-- 

LEHW-10, LB-I%+& 
LB-Mw-12, LB-MW-13, 
LB-Mw-14, LB-MW-15, 
LB-MW-16, LB-MW-17 

LE+Gw-10, LB-GW-11, 
LB-GW-12, LB-GW-13, 
LB-GW-14, IB-GW-15, 
W-16, LB-GW-17 
NESO-4, NESO-6, 
NEW-lO,NEsO-11, WE-1 
wF+2,wE-4,wE-5 

in field 

GKJLlndwa* 

Floating 
Pm 

Soil/to be 
determined 
in field 

G3mudwater 

Floating 
P&d 

EL Volatile Organics 
and Metals, KLP Metals: 
c!.W,mtalPetmleum 
B, 418.1, 
flmmscemefirgerprint 
analysis. 

XL Volatile Omjanics 
andMfz2tals:cLP,Total 

fctF?YwFf 
fin&kprintanalysis. 

Dire&B2 

EL Volatile Organics 
and Metals, TUP Metals: 
CLIP, Total Petroleum 
Hydmmdm, 418.1, 
flue- fingerprirrt 
EUEllySiS. 

TCL Volatile Oxganics 
andMetals:cLlP,Total 

Dire&B2 

Emluate soil -- 
tionissaId 

=ve nearPm#erPlant. 

Eivaluate gland water 
mtion belw 
relievixqplatfo~ 
nearRWerPlant. 

Evaluate need for oil 
rem&Cation. 

Ehmluateextentandtype 
of soil ccmtamination 
potentMlyassoc~ted 
with Bui.ldi.zj 79. 

Evaluate glmlmd water 
conbmimtionpotentially 
asspciatedwithBuilding 
79. 

Evaluate need for oil 
recavery* 

1. Ixte to long cperational, yet poorly documntedhistoryoftheImmSubase,afull 

P----- 
scanofparamxmwillbemade. 
Analysis will be of product thickness in the well. 
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2. CcnductaGPRsurveyofportionsoftheI0werSubaseto 
followburiedutilitylines andconfirmthatthemareno 
a+k+edutilitylines(thatamumapped)thatintmxct 
~~itylines. Thissurveywillonlybeperformed 

subsurfacekvestigationsiMicatet.hat 
czodahati0ni.s followingalmgaburiedutilitytmnch, 
hutthesolme, ordischaqe,ofthecontamination~ 
-. 

3. Installeighttestborixptobe caveted to mnitorig 
wellsammHheBLlildinglO7tankSandnearFuwerPlant 
TanksandonthewestsideofthePuwerPlantBuildiqnear 
the!thElXWRiVer. Four test borirqs/wells (W-1, MW-2, 
IW-3,Mw-4)wil1beinstal1ed~thewzilding107 tanks 
and four test borirqs/wells (MW-5, MW-6, m-7, W-8) amutxl 
theFWerPlant. 

ThetestboriqMellswillexterdto~telylofeet 
behv the gzrad water table; 20-25 foot wells are 
anticipated. 

sOilboringswillbedrilledat~~locati~, toadepthof 
20-25 feet,with4 inchI.D.hollowstemaugersand 
split-spoonsampleswillbecollectedcontinuouslyin 
accordance with ASIM D-1586. The split-spoons willbe 
~tedbetweeneachusetoprevent 

btion according to the follawing procedure: 

1. Aclonoxdetegent tapwaterwash 
2. Tapwat~rinse 
3. 10% nitric acid rinse (only if sa@e is to be 

analyzed for metals) 
4. Distilled/deionizedwaterrinse (onlyifqle 

beanalyzedformetals 
5. Methanolrinse 
6. Finaldistilled/deionizedwaterrinse 
7. Aird?Ly 

isto 

The soil szurplee fmmthemonitorwellswillbe ecmenedwith 
amu PIlOlforbothhealthandsafetymnitoring, aswellas 
anindicationofvolati.leoryanicconbnimtion. Asoil 
~1efrcaaea~bor~willbesel~forTCLOrganicsand 
MetalsanalysisbyCLPforTczpMetals,andpetmlem 
hydrocartsonsandfluorescenm The~leSwillbeselected 
cm the follcwing basis: 

0thehighestHNureadiqswithintheboring 
0 visible conbnbation, or 
0 framjustabarethewatertable 
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Drillrudsarda~willbesteamcleanedaftereachboriq 
is~leted. Thedrillrigwillbestearacl~priorto 
~~thesitearrdaftercclrnpletingthedrill~atths 
site. Augeraattingsmaybecollectedandclrumm&inDcrr 
mruved 55 gallon drums for possible offsite dbposal as 
specified in Section 4.1. 

mewellswillbe comW&xd of 2 inch I.D. Schedule40PVC 
screenandriserwithflushtkeadedjoints.Thewellscmen 
will he a miniram of 10 feet with a slot size of 0.020 
inches.Thetopofth!e screen will be placed a mininm of 
fatrfeetabavethewatertabletoallawforgroundwaterand 
tidalfluctuatior~~. Awashedsilic!asmdwillbebWkfilled 
-the smeenarx3toatleastonefootabovethescreen. 
Aberrtcolitepelletseal,atleast~foat~~,willbe 
placeddirectlyontapofthesadbackfill. TheremaiMer 
oftheannuluswillbebackfilledwithacemnt/benbnite(6 
to1ratio,reqectively)slurq. Apmtectivesteel6-inch 
~cas~,withlocking~p,willbeinstalledsothat 
atleastthreefeetofcasirqissetbelowgmund. Aflush 
manrtedCUrbboxwillbeiWtalledwiththe~lramJser 
painted on the top of the cap. A a-foot by a-foot conmete 
sealslopedawayfroanthewellwillbeinstdledamnmithe 
CU?kbOX. 

In~tian,amanitoring~l~~)willbeinstalledina 
saWmanholetothewestofBuilding29todetedneifa 
floatingphaseofoil existsbel~therelievirgplatfom. 
~manitoringwellwillbeinstalledsimilartoas~~ 
ahme, howww, itwillhaveaten foot sunp (riserpipe 
belowthe screen)andextmdappmximatelyfivefeetinto 
originalgruun3forstability. Thewellwillbeinstalled 
witialo&ingcur33bcxcinstalledunderthemnholeccnrer. 

mahbmmepkonnelforreplemsh~~tsbelowthereliev~ 
San3cancontmuetobeapplied~the~lesbyNavy 

platform. DuetotbenatureOfthewell~~,the 
wel1willnotbesealed;acomtm&iondetailisr#widsdin 
Appenaix B. 

4. At3hspeCtioMdllbe cxmb&edofthe#6fuellh~ 
linedutilitytzn&aloqCorvinaRoad.Itisassumedthat 
theremvalofthe concretecoverswillbepmvidedbyNavy 
pemomel. ThehspectionwillbecooHinatedsothatit 
occursduringatimewhmthefuellinesarepressuri.zed. 
Videodocumntati~willbepmvidedofthe inspection. The 
purposeofthistaskistoidentifypotmtialleabinthis 
segmentof#6fuellinewhichisthelastzmaining 
unreplafxdlinewithinthestu3yarea. 
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5. 

6. 

7. 

8. 

9. 

AtlanticmccmmxhthattheNavypmceedwiththe 
hydgtataheetiJOftheexfafing,Oildistributionl~ 

!Lhespectiicatmns forthistestiqhme 
beenpreparedby&eNavy. 

0 Remspe&ardvideotapetheutilitymanholeswithinthestudy 
area for wideme of oil. 

Avisualinqectionofl%ebUkhead alomJthewalzer6mtof 
theILJWrSUbZlsewi.llbe~ atlawtidetochckfor 
visual seeps. 

Ck&uct a test pit excava tion alzulm& g 
manholebhemfueloilcfmhmha 

ele&tric/telw 

previcuslyandmost recently during Atlantic's site 
iYlSp&iOn. 

Installeighttestboringstobe~ to llmmitor* 
wells (Mw-10lWmw#lMw-17)alongAlbacoreRoad,~ut 
R3adandzuxnmdwlilding79todel~tetheextentofsoil 
andgruundwater-tionandtoassistin~ 
thesoumeofprEWicuslyidentifiedfuel oilccmtamhtionin 
thiSEilEl. Thetestborirqsandwellswillextendto 
apgmximtely10 feetbelowthegzm&watmtable; 20 foot 
wellsareanticipatedinthisarea. Xhetestboring,soil 
sar@ing,ardwellinstallationproc&mes areasdefined 
abve in Item No.2. 

Allgraundwa~wellswillbe~led~~existinrJ 
wells NESO-4, NESO-6, WE-2, WE-5, WE-l, WE-4, NESO-10, 
NESO-11, NESO-12. 

Also, three wells (MW-15, MW-16, MW-17) will be installed in 
sandmanholestothewestofBuildhq79todetemheifa 
floatirrgphaseofoil existsbelowtherelievi.r~~platfom. 
mewellsinthesandnlanholeswillbeinstalledasdefined 
above and disc=ussed in Item N0.2. 

/’ 

10. Drilltentestborings inareaofsoil contaminationat 
Builw79 todefineextentandassistindefinirqsowxe. 

11.~anel~tionsurvey0fal1groundwaterlwnitoring 
wellswithinthestudyarea(exis~andp~).~ 
48hoursofgrouWwatermnitorirqtodetemmethe * dlrectionofgroundwaterflowandtidalinfl~. 

l2.Basedonpastevidenceof subsurfaceoilpmductonthe 
gmundwaterattheLcwerSubase,agracrndwa~Exmrptestis 
gmposedinanamaofthethick.estidentifiedpmduct, to 
evaluateproductrecoveryremdialalternatives. Recallthat 
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theprevimepmductrecwerysystemreportedlydidmtwxk 
duet0 iqmperdesign. A48hour~teetiepxqoeedto 
evaluateaquiferctlaracteristicsardthe llkYmmkabilityof 
0i.l F--=t thraugh subsurface? soils. The specifics of the 
p4mlptestlocati~and -1ogywil1he~based 
anthesirqlewellhydraulicteets. 

slJmarizes the epecifice of the site 
sanple type, a&is, ad rational. 

Individualszmgple~~ti~willbeloggedinafieldnatebook, 
pla~~~~lejarlabel,andreeorded~a~f~ 
form (A.P. 1041). T!herecoxdeddatawill includethefollcwing: 

oeamplenmber 
z Ftile depth (if apgmpriate) 

Oti.lE 
0 analysis~ 
0 preservative 
0 prcjectnunker 
0 nama133initialsofthecollector 

?heSZiIIlpl~Willbe presexved at a wture of 4OC (A.P. 
1040) prior to sa@e shigmnt (A.P. 1042) to the analytical 
laboratory. Qq/QCsqleewillbecollectedasspecifiedinthe 
BA/QcPlaIl. 
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5.0 sAMPLE -oNAND- 

Recleat2edsaqleco&ahemwillbepruvidedbytheanalytical 
lakorabryforatouse inthe field. 

Sanple gmservation standards forsolidandliquidmatricesare 
outlined in Atlantic procedure No. 1040. Typical pmservation 

,standardsarelistedbelawforparameterstobeanalyzedduringthe 
fieldsan@itqplan. 1tismtedthatsoilsrarelyxsquire 
presematiunardthelaboratoxywillbeconsultedpriortosoil 
samplescollection. 

PARAMETIlElRs -a 
Imo toPHbelow2(watm) 

morganics 2 coo to 4Oc 

Theprefmvationmethodwillbenotedonthesa@ejarand 
reporbdwi~desigmtedsan@enumberinthefieldmt&ook. A 
C'hain-of-aIsbdy frcm (A.P. 1041) will also recoxl the pmseruation 
~~~iorto~~totheanalyticallaboratory. All 
~l~andaE7propriate~~~leswillbeshil?pedviaFederal 
Ekpresstothela33orato3zy. Sanpleshipmntwilloccuratleast 
every other day. 
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6.0 REUXDKEEPINGAND-ON 

Arecoxdbepirgandsite docmmtaticmplanisrequbzddueto 
thenmberofsoilandwatersmples, involvermntofdifferentfield 
t&ltliC~~gA/Qcprocedures for document cnntrol. me following 
doammtswillbeutilized forrecordkeqing: 

1. 

2. 

3. 

4. 

5. 

FieldNMebook Adesignated raebookwillbe 
issuedtoeachfieldtechnicianand 
useddurim~field activities. 

Laboratory notebwkti&will 
remain im site office ard record 
everysamplecollected. The field 
mtioI= - willloginall 
~leSalIdthoseSXltt0 
analytical laboratory with waybill 
nunbr at the end of each day. 

aminQf-mstodyRecolxI Docmmltcustodyofallsamples 
fmmfieldtolaboratory. 

Wa*ills Waybill receipt is obtahedattbe 
ofacceptedsanpleshipmntby 
FederalExpressandWillbe 
attachedtotheMasterSan@eLng. 

--P=t Datasheetsthatwil1dmamwrt 
DailyFimtAidFhqot anyaccident occurrhqonsite 
Employer'sFirstRepozt during fieldactivities. The 

of Injury sheetsareattached toHASPzlnd 
CSHA 100 Foxms locatedinthe sitetrailer. 

project fileatAtlantic, atthe conclusionofeachweekof field 
smrp?ling. 
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7.0 sc¶mxlm 

Thescheduletobeginthefield~l~planisbasedon 
apgmval oftheNavy. 0therfactomtoconsiderareavail~ilityof 
drilli.qequipmenta+ianalyticallaboratoxyturnarexndtime. The 
folluwhqsectionsdscusstheoverallopesationsschedhrleard 
sanpling shedule. 

7.1 mtims schedule 

Theprojectscheduleis summarized below on Figure 7-l. 
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figum 7-1 
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E%aedae No. 1020 
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SECI'ION 1.0: KIREUSE 

Tohsurea sbdard procedwe for collection of surface soil 

sanples for the hxkntification of chemical vters. 

$iEcTIoN 2.0: SCOPE 

The folluwimg pmcedure dwcribesthelcgistics, chain-of-events, 

collectiontechniquesand docmmkation xquhemmts for mllecting 

surfacesoilsanp?lesdesigMtedforchemicalandlysis. 

fZEC?TION 3.0: RESFONSIBIIXTY 

ProjectManager-First 

FieldChemist, GeologistorE&neer- Secoti 

SECTION 4.0: SUBQKPING - 

Atlantic Fradure No. 1041 Samle Chain-of-CustodY Pmcedme 

SEcrIoN 5.0: RExNmED FORMS 

Field Notebook No. 351, published by J.L. Darling Corp., Tam, 

Washhgton 
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SECI’ION 6.0: - 

6.1 Selection of Samlim Locations 

The selectionofsaqling locations inandaraundaprojectsite 

will be based on a review of existing site data, the site topogram and 

surface features,refllltsofprelirninarysitesunreysus~portable 

geophysicaland airmonitoringequipEntarkAtheinitialestha@sasto 

theexterrtofardmigrationpathwaysofthewastepresen t. Atthestart 

ofthe investigation, anmberofsurfacesoil sanplesareusually 

allccated. Only after initial field mare-final 

locationsselected. At arninhum,thefoll~shouldbeiry=ludedas 

points: 

0 UpgradientsoilsurfacestodeterminebackgmwkIlevels. 
0 Soil surfamswithintheimmdiateareaofconbmhation. 
o mwngmdientsoilsurfacesto deternineanyspreadof 

conlzamination resulting frum storawater runoff. 

Sanplinglocationsmaybeselectedinthe fol.lc4.ngareas at the site: 

0 AreaswherecMmicalsmayhavebeenstored,harAledor 
aP0-d. 

0 Areaswheremtor v&.icleshaulingchemicalsmayhave 
traveled on the site. 

0 Areaswherewatermayhavepodedduringstomevents. 
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6.2 Euuid List 

The following is to be considered a mhinlumlistilqofrequked 

fieldequi~tforcollectingsoil samples. ~Xhertwls required for 

access~soilsbeneathpavedarea,etc.shouldbeincludedwhen 

0 Boots, latexgluves, chemical resistant gloves, appmpriate 
level ofpmtection. 

0 samplecontainer - 1 each 1 liter glass jar with a tef lon 
linedcap. 

0 Tefloncoatedorstainlesssteelsamplespoons. 

0 Wbodenstabs tispraypaint (highlyvisible) 

o Fieldmtebook 

0 Saztplebottlelabels 

0 chain-of~forms 

6.3 Order of Sam&es 

Surface soil~lesshauldbetdkeninalllocationspriortoall 

othersitesmplingevents. This istoprev~tthepossibili~of 

-cmtmimtionbetweensamplingpointsbysite~ orequipmmt 

(backhoe, drill rigs, equipmntvehicles, etc. . . ). For consistency 

withothersa@ingpmgrams, theqqradientsamples shouldbecollected 

first. 
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6.4 Location arid Collection of Sanmles 

Surfacesoils,~upontheconhhantsofinterest,canbe 

eithfzrindividualor ccqositesaI@es. Cmpositesrepmsmtszm@es 

taken fmmanumberof individuallocationswhichareequallybleMedto 

fonnasamplerepresen tixqalaxyerarea.Certainstateagenciesare 

. dmcmragizqtheuseofcoqcsite sampleswhenlookirrg forarcmatic 

volatileardhalogeMtedvolatileorganfc~ kecauseofdiluticm 

and the difficulty of fom a %rue'~ ccqosite. .Therefore prior to 

samplirq,theuseofcoqxsitesshmldbe che&edwiththeagencywhich 

,- . 
willhavefhalapprcvalofactionsZgardmg asite inwhi&surfacesoil 

samplesareusedindwelopingcertainactionsregardingcleanup. 

Ifstatisticdl~~~aretobeenp?layedincollect~surface 

soilsanplesusingaraMomgrid,thepmcedure prmided inUqter5of 

Methcds of Soil Analvsis, Part I by C.A. Black et al, Amrican Society of 

Agmmmy, lkademic Press, N.Y. 1965 and Section I of EPA-SW 846 Test 

Methods for Evaluatinq Solid Waste. Fhysical Che-mical~thods are 

m pmtccols. 

Oncethegmerallocationshavebeenchosen, samplixqcanbegin. 

Normally a qle represen tingthetop3to6inchesofsoilistahn. 

~lesarewllectedusingadedicated,precleanedstainlesssteelor 

Tefl~spaonandimmEdiatelystoredintheglassjar. Oxyanicdebris (ie. 
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leaves, twigs,bark) alorqwithlargepieces of gravel shauldbeavoided. 

Thesampleshouldberep resentativeoftheareasoil;itisbest 

represerb&bythefinergrainsofthetopsoil. ~ejarsmustbefilled 

cmpletelysoastoavoidcreatingaheadspacewherevolatilesmay 

escape* Aftzceachjarisfilledthe thrm%&ouldbewipedcleanso 

thatthecapcanb tbxadedonwithautcreating anairgap. 

~~texorruMergloves shouldbe 

and to avoid cross contamination 

Allfil.ledjarsmustbelabelled 

0 pmjectmm23er 
. . 

0 saI@ingtimeanddate 

0 sanplenuber 

0 analysis 

0 collector~s initials 

worntopmtect~sampliIq 

m -ing. 
with the followirq asaminimm: 

kept with the sample. The sample isthenstored inarefrigerated 

containeruntildeliverytotheanalyticdllab. 

The location, depth of sanple, sa@e type, time of sanple, and 

othaassociateddata (ie. oqanicvapormzadbqs, colorofthegraurd, 

odors,texture, etc.) willbedocumen tedinthe field notdmokwhenthe 

sm@.eisbken. Ifsaqlingisperformduderapavedareaor in fill, 

a descriptionoftheseuniqx2areas willal.sobeirIcluded. 
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z4ftereachsauple 

markthelocztioninthe 

Frcadme No. 1020 
Revision No. 1 
Date Amil 21. 1989 
pase 7 of 7 

of soil istaken, anindicator 

eventitwillbe surveyedata 

shouldbeusedto 

latertime. Once , 

&ilccations 

shauldbe~i~beforeleavingthesi~orprogressingtOathertasks 

inapmgram Allusedsanp?lingdwiceswillbekepttogether, separate 

fromcleantools, sothattheycanbecleanedaccordingtoappropriate 

decontalninationsldcl~p-. Innoeventwillausedsmpl~ 

devicebeused fortw0ormx-e samplsswithautfullcleaningbtween 
/y---- 

?3alqles. 
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SECTION 1.0: FURRXE 

Toinsureaswprocedure for collection of subsurfacesoil 

samples during site contamination studies for the determbation of 

chemical paranleters. 

SECTION 2.0: SCOF'E 

The following procedme describesthemethod,materialsand 

dccumentation mqbxments for collection of suburfacesoilsfrcmtest 

pits andsplitspoonsamplers for evmtual analysisbyachemiti 

laboratory. 

SECTION 3.0: ~PONSIBIIJTY 

ProjectManager-First 

FieldOperationsHanager - Second 

FieldStaff-- 

SECTION 4.0: supFoH17ING - 

Atlantic procedure No. 1041 Sam&e Chain-cf-Custcdv Pmcedwe 

SECI'ION 5.0: REPXRED FOPMS 

Field Notebock No. 351, published by J.L. Darling Corp., Tacoma, 

Washhgbl 



procedure No. 1021 
F&vision No. 
mte Julv 1, 1986 
Page 3 of 7 

SECTION 6.0: - 

6.1 Introduction 

~ingasiteimestigationwheretestpits, exploratoryborings, . 

monitorirqwells, testtren&es andotherforms 0fexcaMtionare 

performeditisoftenplannedthatsoilsor~iedwastent3terialsareto 

becollected. For mst drilling operations split spoon sanples are used 

tocollectdiscretesarr~?lesfrcan~depthsusingsarep?lersrangingin 

lengthfrcln2 feetto feet. Usuallynotallsarnples frcmthesesplit 

spoons are designated for analysis, therefore the containerization and 

handlingofsaqles framsplitspoonsmaybedifferentdependingontheir 

ultimate puxpose. 

Samples framtestpitsandtest~~mayalsobecollected for 

chemical analysis. ThesesamplescanonlybetaMnus~a~tesampler 

frm the side walls of each pit. Sanplestakenfmrathebucketofthe 

backhoearehardertoidentify~ially~~eiractudlvertical 

position beneath the ground surface. Somestateregulatoryagenciesmay 

not~enallcwtestpitstobeused forcollectingsaqlesduetcthe fact 

thatdiscrete~lingacrossasoilprofileismoredifficult. 

The followingistcbeusedasageneralguide incollecting 

samples fromeithertestpits orsplitspccns. 
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6.2 mlit spoon Sam&i-q 

After lcgying a split spccn sa@e follcwing Atlantic Pmcedme No. 

1030 the sanple is then identified for either analysis by a laboratory or . 

storage until further decisions are made. Ifthesampleistcbe stored, 

acleanglass jar, preferablynewonelitersize, willbeusedto store 

the sample. Inmanycases thedrillerwillpravidethesetc the field 

team. H~~innocaseshallusedordirtysoilsjarsbeusedtOhold 

samples. Ifthedrillerdoesnothavetheproperjars,n~clean'~n 

typell jars may be used. Alabelmustbeaffixedtothesestoragejars 

identifyingtheboring, depth, time of sanqleandpmjectnunberon it for 

futurereferenceo If soil sanqlesaretobesentforanalysisthenonly 

properlycleanedorlaboratory~liedsarrp?lecontainers aretobeused. 

Thecollectormusttakethe follcrwingstepswhenpreparingthe 

samples: 

1. Always follcwdesignatedsafetyprecautions intermsoflevel 

of protection. Ataminimmsamplesrrmstalwaysbehandled 

usinglatexorchemical resistantgloves. lbisprotectsthe 

collecTtorandpr~~~cross-contaminationbetweensamples. 
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2. Donotusethetcponetotwoinchesofrecoveredsanpleinthe 

spilt spoon. This usually consists of washbgs and cave-in 

soils franahigherintheboringthatfellintothebottaaofthe . 

augers. , 

3. 

4. 

Useaprope.rlycleanedstainless steelspocn (tablespwnsize) 

toremvethesoils frmthespiltspcon. 

When possible, try to fill each sample container sc that no air 

5. 

spaceisallmed. Thiswillprev~tvolatiles framescaping. 

Ifanumberof containersaretobeusedth~m3lydivide 

thesanpleketweencontainers. 

Avoid getting soils on the threads of the soils containers. 

Useacleanpapertmeltowipeoffthethreadstoinsurea 

goods=J-. 

6. Filloutthesamplelabelsoneachjarincludingthe follcwing: 

-samplenumber 

- sample depth 

-dateandtimeofsample 

-analysis 

- preservation 

- initials of the samplewllectcr 



r-- 

,- 

7. Fill in the chain-cf-cust@' 

each sample. Ifawnfining 

whetherwntmination frcxna 
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form (Atlantic Form No. 1041) for 

layeristobesampledtodetemine 

shallmerzoneismigratingdcwn, I 

careshouldbeexercisedinwllectkqthesesaqles. Inmny 

instances groundwater will fill the auger and the spilt spoon 

willtravelthroughthewaterbeforebeingpushedintoadeeper 

zone, there is noguaranteethatsoils inthespiltspcon 

haven~tbeenwntaminatedwithstaMiqwater intheauger. To 

insu.rea~$mre~~ sample, thedrillingpmcedure may have to be 

mcdif ied to seal off the upper zone fmm the lower zone using 

casingandwashingthe interiorofthecasingclean. These 

aperationsmustbedetailedinthesite~lingplan. 

Aftereachspiltspconsampleiswlle&edAtlanticpe~~onnelwill 

maintaincustoctyandksepthemrefrigerated(when~sary)until 

shipmenttotheklbcratory. Thestainlesssteelsamplingspoonisthen 

prcperlycleanedbeforethenextsanpleistahn. 

6.3 Sam1i.m Soils fmn Test Pits 

Asmentionedbefore, soils designated foranalysisnmstbe 

wllecteddirectly fmthe sidewalls ofthetestpits. Aremte sampler 

isbasicallyastainlesssteelscoapthatcanswivelsothatitcanbe 

pushedagainstthesidewallandhold soils inatrapatitsbase. The 

scoop is attachedtc a lightweighttelesccpingaluminum red which will 

have amaximum foot reach. 
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Thedepthof saqlemustbenoted inthe fieldnotebook. The 

sanple isthenhan3ledmchthesameasthesplitspoon~les following 

thesamsafetyprecautions. Afterthesampleistabn, theremote 

~lingtaolwillbewashedbeforeobtainingthenext sample. 
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1.0 HJRPOSE 

ToinsureastarxWzdprocedum for collection of surface water 

(streams, ponds, lakes, impoundments) and sedimnts for the identification 

of chemical. composition. 

2.0 SCOPE 

me following pmcedure describes the logistics, chain-of-events, 

collectiontechniques anddocunen tation mqbemnb for collecting 

fllrfaceWaterandsedimentsamplesdesignatedforchemical~ysis. 

3.0 RESFoNsIBILmY 

ProjectManager-First 

FieldSupervisor-Second 

FieldSax@ngTechnicians-Third 

4.0 tSUPR3FU'ING pE#>cEDuREs 

Atlantic Pmcedme No. 1060 Decontamination Pmwdure for Smlinq 

Devices 

Atlantic procedure No. 1041 Samle Chah-of-mstodv Pmcedme. 

5.0 REcmRED FmMs 

Field Notebook No. 351, published by J.L. Darling Corp., 

Tacom, Washington 



c 

6.0 
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6.1 Selection of Smlim Ucations 

?heselectionofsan@inglocations inandamundanprojectsite 

willkebasedonareviewofexistingsitedata,thesitet+cgra~yand 

surface features, resultsofpreliminaxys~tesurveysusingportable 

geophysical. andairnmitoringequipmntandthe initial estimates as to 

theextentofthewaste. At the start of the investigation, a number of 

surface 

initial 

minimum 

waterandsedimntsamplesareusuallyallccated. onlyafter 

fieldremnnaissance arethe finallocations 

thefollcwingshouldbeincludedassampling 

selected. Ata 

o Inleachate, runofforintennittentflowpathspassingthrough 
orfmmthesite. 

o Indawngradi~tstreamS,swdles,~ffchannelsorsewers 
draining the site to determine limits of surficial deposition. 

6.2 Euuimt List 
\ 

The following lists are exaqles of equipment to be used for 

on thecharactxdstics of eachsamplearrdlocation. 
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6.2.1 Surface Water Samling 

0 Boots, latexglwes, chemicalresistantglwes, appropriate 

level of protection. 

o Samplecontainers (depeMIingonsamplere@mmntsofthe 

analytical laboratory) may include for each location: 

- 4 each1literglassjarswithteflonlb3d~aps. 

- 8 each4Oml. glassvialswithteflonlinedseptas. 

- 1 each 500 ml. plastic conbiners for metals analysis. 

- 1 each 500 ml. plastic containers for nmwry analysis.. 

0 woodenstakesandspraypaint. 

0 stainless steel m bottle,VanDornbottleorsterile 

glass samplers (if mquired) 

o FieldNotebook 

0 Samplebottlelabels 

0 chain-of-custcdyforms 

6.2.2 Sedhent Samlinq 

0 Boots, latexglwes, &emial resistant glwes, appropriate 

level of pmtection. 

0 Dedicatedstainless steel spoons (tablespoonsize) 

0 Eedicx&edteflonqmons (ifrequired) 

0 SamplecontainersforeaChsa@e 

-1eachlliterglass jarswithteflonlinedcaps 

0 Woodenstabsandspraypaint. 
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o FieldNotebook 

0 Sarqlebuttlelabels 

0 cbain-of-custcdyfoxms 

6.3 Order of Samles 

Ifboth&zxml-andwawatersamplesaretobecollected 

concurrently, thewatersamples shouldbetakenfirstinotiertoavoid 

activities. 

In flowing 

fromthefurthest 

-progressing 

&rams orrunoffchannels smples shouldbecollected 

downstreampointfimt. The remaining sa~@es will be 

-* 

6.4 Sanwle Collection 

6.4.1 Surface Water Samles 

Surfacewatersamplesarecollectedinamannertobe 

representativeofthewatercolumnfram~~thesamples aretaken. A 

bm nmn team is requimd for the collection as a safety precaution. The 

personcollectingthe mles inmc5tcaseswillhave enteredthewater 

body. For flawing stream this will necessitate the donning of boots or 

wadersandwearinglateXinnerglw~and~~~resistantoUter 

glwes. Allsaqles in flmingwaterbodieswillbetaken facing 

P--n* Sarrp?lestakenframsmalll~orpondsshcruldbetdkenfrcxna 
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VanDornkcttle. SampleS 

withoutdisturbingthesedimnts. Thismaybeaccmplishedbytheuseof , 

aremotesmpler, e.g. asamplebottleheldonalongpolewithagimballed 

yoke. 

For pre-presemed saqlecontainers procedure will be 

follmed: 

label oneachcontainerwhichspecifiesthe following: 

Sanplenumber 
Date 
Time 
Analysis 
Presemative 
Project nmber 
Initialsofthecollector 

Fillinthe informationwithawaterproof inkpen. Thiswill 

preventdifficulty infil.lingoutthelabelsonawetjarafter 

it is filled. 

0 Faceupstrearn, wearingglwes, taballiterglass container 

WithIlOp- tive and sukmeqe it closed to mid-depth. 

0 Openthejarwiththemuthfacingup6bxamt fill it and; close 

itwhilesubkerged. 

0 Takethefilledjaranduse itto fillthe4Oml.vialsmking 

surenoairistrappedinthevials. 
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0 Bpeatstepsland 2 withthe sameccntainerand fill those 

contailiexshavingpresmm tiveavoidinganywerflawsincethis 

will dilute the preservative. 

0 Repeatstepsland2 withtheszunecontainerand fill the 

remahhgsamplecontainers. Thelastcontainer filled, will 

betheoriginal containerusedtm filltheotherjars. 

0' Ifdissolvedmetals analysisare reqdred, anextrabottle (no 

pxesexvative) will be filled and the n&ah container (pre- 

presemed with nitric acid) will remain empty. Onlyafterthe 

water sample is field filtered will it be poured into the pre- 

presemedmetalscontainer. 

0 Placeallsamplecontainers intoa sampleshippingcontainer, 

coolwithicepacl~ and fillinthe chain-of-cxlstody form. 

o Detail inthe fieldnotebookthefollowing: 

- saqle identification number 

- location of the sample (sketch of the sample point) 

-timeanddatesamplewastaken 

-personnelperformingthetask 

- visual or sensoxy description of the sa@e 

(color, odor, turbidity, etc.) 

-weathercmditionsduringsampling 

- runoff conditions 

- otherpertinentobservations 



0 
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Placeabmodenstakeattheedgeofthestreamornearthe 

samplepointwithsanplenumberonit. Thestabmaybe 

locatedbysumey for inclusionona sitemap. 

Note: 

o Itismdembodthatall~le containers andcollectiondevices 

will be cleaned prior to field use follchng 

cleaningp- depexx%ngonthetypeof 

oIfsa@ingdevicesaretobededicatedtoa 

the appropriate 

analysistobeperformed. 

particularsample 

location, theywillbeplacedinaplasticbagafteritsuseand 

marked or tagged '~DEDICATED To -CT NO. SAMPLF, LOCATION NO. 

II . 

6.4.2 Sediment Smles 

Streamsedimmtsaq3lesarecolkctedinamnnertobe 

representativeofdepcsits ofsedimentcamiedoffof a site. Againthe 

use of protective hots, and glwes will be necessary. All priority 

pollutantandorganicanalysisofsedimentscanbeperfonnedona1liter 

sample. me folla+Ting procedure will be followed: 

0 Sfzlecta saqlelocationthatisxepresen tative of sediment 

depositionalareas. Thismightmeanasan%ar inthemiddleof 

astream,theinsidecmnerofastreambedinameaMer,or 

adeeppoolwhmwatervelocities are reduced. 



0 

0 

0 
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Placeawaterprmfsan@elabel ontheglasscontainerwhich 

specifies the following: 

Samplenumber 
Date 
Time 
Preservative 
Project number 
Initials ofthecollector 

Fill in the information with a waterpmof ink pen prior to 

collectixq the sample. 

Useeitherapre-cleaneddedicatedstainlesssteelspoonor 

tefloncoatedspooqthat will fit insidethesmplejar,to 

collect a saqle. 

All~l~shouldbetaken~~thetap3inchesofthe 

strealu bed. Pmoveaqvegetationdebris (leaves, xwts,bark) 

alongwithanylarge stones fmmthesaqle sothatonlythe 

finersoilxnaterialiswllected. 

Filloutthechain-of-mstody form andplacethesedhent 

san@eintotheship&qwntainer. Coolasmquired. 

Detail inthefield natebook the fol1mi.q: 

- saqle identification nunber 

-1ocationofthe sari@@@ (sketchofthe saqlepoint) 

-timearxAdatesa@ewastaken 

- personnel performing the task 
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- visual or sensory description of the sample 

- brief sediment descriptions (color, texture, appearance) 

-weatherwnditionsduringsanpling 

- runofforflmwnditions 

- otherperthentobservations 

0 Placeawoodenstakeattheedgeofthestreamornearthe 

sample point with the sample n&xx on it. This stake will be 

located by sutvey for inclusing on a site map. 

6.4.3 General Site Rules 

site, canbewllected fromavarietyoflocations. Insteadofhavinga 

pmcedure for each type of location, the following general rules should be 

used for any site. 

0 The samplemustbe representative ofthewaterbody or 

. sedmentsdepositedinanarea. 

o Avoidance of cross wntamination between sampling points 

canbeacccrrcp?lishedbytheuseofdedicatedsafip?lingdevices. 

0 Caremustbetakentonotdistu&thesaqlelocation 

collditions or chekstq, e.g. facing upstream in a river, 

wllectingsedimentsfmn areasnot*ppedonbythe 

wllectors. 
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0 Inlakesorpor&,sanqAesofthewaterwlumn,ataminimm, 

willbeacmpositeofsurface,mid-depthandbottm (lfoot 

abmefloor)smpl~. Sedim2ntsneedonlybesanrpledbygrab 

o Fropcxfielddocmm tationandchain-of-custodyprocedures~t 

be followed. 
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SECTION 1.0: HTRPOSE 

Toinsureastardaxdpmckhre for wllection of ground water 

samples for the identification of chemical wnstituents. 

SECTION 2.0: SCOPE 

me following prwedure describesthelogistics, chainofevents, 

wllection techniques and doammtation xquhments for wllectbg ground 

watersaqlesdesignated forchemical analysis. 

SECTION 3.0: FU!SF0NSIBIIZTY 

ProjectMnager-First 

FieldSupervisor-Secoti 

FieldSamplingTechnicians -M 

SECI'ION 4.0: SUP.K)RI'ING pRocElxlREs 

Atlantic procedure No. 1041 Samle Chain-of-Cuskdy procedure. 

SECTION 5.0: RMXJIRED FmMs 

Field Notebook No. 351published by J.L. Darling Corp., Tam, Wahhgton 
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6.1 Selection of Sampling Lccations 

~water~linglocationsinandaraundaprojectsiteare 

typicallyobbined fromexistingdcmestic, productionandmnitcring 

wells, and~lyinstdlledgraundwatermonitoringwells~~werepart 

ofthesitehydrv-geological irmstigation. The location of new graund 

water~~r~wellswillbebaseduponthereviaJofexistirrgsite 

initialestimatesoftheextentoftiwaste.Ihegraundwa~sampling 

locat.i.onswillbe&msenbytheprojectmanager. Ataminimumone 

~~tandthreedcrwngradientwater~llesfrrantheuppermostaquifer 

willbetaken. 

6.2 Eiquimt List 

The follcwing is to be considered a guide for m-r =mw 

preparation. 

1. Latexgloves, andanyotherpexsonal safetyequimt 
specifiedinthesitehealth'andsafetyplan. 

2. Saqle containers (depending on saqle mqukeumts of the 
analytical laboratory) may include foreat&location: 

- 4 eachlliterglass jarswithTeflonlinedcaps 
- 8 each4Oml. glassvialswithTeflonlinedseptas 
-1each5OOml. plasticc4mtainers formetals analysis 
-1each5OOml. plasticcontainers for - andLysk 



procedure No. 1023 
Revision No. 1 
Date A?xil 21, 1989 
Page 4 of 8 

3. JDevicetc measurewaterlevels inwellstowithin .Olfeet. 
Typicallyaclothtapewitha ~fplopp&V oranelectronicwater 
levelindicatorisused. 

4. Field Notebook No. 351 

5. Samplebottlelabels 

6. Chain-of-cusbdyfoms 

8.DedicatedTeflonbailerwithstainlesssteel cable,ora 
p&stalticpcrmpwithdedicatedTeflontub~. 

6.3 Sample Collect&m 

EihallbelWSSUEdtothe nearest .Ol feet. A cloth tape with a ~~plop~er~~, 

or an electronic water sensiq device (i.e. Slope Indicator Water Mark) 

shallbeus&forthispurpose. The device used must be clean to avoid 

WntaRlinationofthewell. Thedepthtowateristypicall.ymeasmedfmm 

arefermcepohtestablishedonthetopofthewellcasiq. Thisvalue 

isrecoxdedinthefieldmtebook alongwiththeleqthofcasing stick-up 

abovel%egmuMsurface. Ifbothanimerardautercasirrgarepresent, 

theoneusedasthe~reference pointshallbeidentififzd 

(normllytheinner),andanydistancebetweenthetwo,-and 

IECO-. Ifthedepthofthewellisunlmownthebottcmshallbesounded 

and the depth recorded. 
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GxnMwatersa@esaretobecolle&edinamannertobe 

representative,ofthe formationfrumwhichthesamplesweretaken. m 

'nsureagainstsamplingstagnantwaterinawell,amininarm offourwell 

volumesnrustbe~~~frranthe~lpriortosarrq?ling. Inthecaseof 

~~~wellsthatwillnatyieldwateratarateadequatetobe 

effectively flush&, one of the two procedures mLlst be followed. me 

firstpmcedmincludes~ingwatertothetopOfthescreenedh~ 

atasufficientlyslowratetoprwentthe exposmeofthegravelpackor 

fomationtoa~ericcmAitions. lbesampleisthentakenatarate 

thatwcu.ldnotcauserapiddraMmn. Thesecotipmcedure wouldbeto 

pumpthewelldryandallowedittorecmer. Thesaqlesshouldbe 

collectedassconasavolumeofwatersufficientforthe intenAed 

analyticalschemementersthewell. Exposmeofwaterenteriqthewell 

forperiodsl~~than2to3haursmayrendersarqplesunsuitableand 

unmpmsentativeofwatercontainedwithintheaquifersystem. Inthese 

cases, itmaybedesirabletocollectQnallvolumesofwateroveraperiod 

oftime,eachtimepumpirqthewelldxyandallowi.qittorecwer. 

whenev~fLiL1 recoveryexceeds3hours,~esshouldbecollectedin 

orderoftheirvolatilityas soonas sufficientvolum is available for a 

sample foreachamlyticalparmeterorccTnpatiblesetofparameters. 

~~thatarenotpH-sensitiveor~j~toloss~ 

volatilization should be collected last. 
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EMcuationis acmrnplishedbybailingwithalargevolum (1.5 

liter) bailer, orbypumping. Whichev~methodisused,itmustbe 

assuredthatanymaterials(hose,bailer,~~,~,rape,etc.) 

enteringthewellmustbeclean. Ifthesamzdeviceisbeingusedto 

eMcuatearnrmberofwells,the~i~mustbecleanedwiththe 

For pre-preserv edsaq3lewntainemthefollmirqprocedurewillbe 

foll&: 
1. Priortocoll~anywater~les, placeawaterproof sm@e 

label oneachcontainerwhichspecifiesthe followhq 

Sample Nmber 
Date 
Time 
Pmserntive 
Project Number 
InitialsoftheCollector 

Fillintheinfomationwith awatexpmofinkpen. Thiswill 

prevent difficultyinfilli3qoutlabelson awetjarafterit is filled. 
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3.Whenusi~qtheperistalticpsrmporbailerfirst fill 

the40ml.vialsrrakingsurenoairistrappedinthevials. 

This saqle is normally taken for volatile analysis and 

therefore should be saxpled prior to further m of 

waterintbwell. 

4.Fillal.1themmainingjarsdirectlyframtheputnp~e 

orbailer. Withthecontainerscontainingp resemative, avoid 

overflowsincethiswilldilutethepresemative. 

5.Ifdissolvedmetalsanalysisarere@redanextrabattle 

(nopmservative) willbe filledandthemetalscontainer 

(pre-pwed with nitric acid) will remain eqty. only after 

thewatisa@e is fieldfilteredwill itbepmredintoa 

pre-preservedmetalscontainer. Thiswillconstituteasa@e 

for dissolved metals. 

6. Placeallsaxplecontainexs intoasampleshippingmtainer, 

coolwithicepacks and filloutthechain-of-cu&Ay form. 

7. Detail inthefieldnotebmkthe follcwing: 

- sample identification pumber 
- location of the sample 
-ti.meanddateofml@ng 
-pfXSO~performingtask 
-depthtowatertable, reference mark, casing(s) stick-up, 

andhorizontaldi.stancebetweeninnera.Moutercasing 
-Amunt~cuatedfmnwellanddeviceusedforevacuation 
-Visual orsensorydescriptionofthe~le (color, odor, 

turbidity, etc.) 
-Weatherconditionsbothpresentandpreviaustosanrpling 
- other pertinent obsemations 
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Note: 

1. It 
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MakeSU?ZthewelliSsecured aftersamplbq. 

iSunderstoodthatallsaqlecontainersardcollection 

devices will be cleaned prior to field use following the 

aJqmpriatecleaniqpmcedmes. 

2. Ifsanq?ling~icesaretobededicatedtoaparticularsaapsle 

location, theywillbeplaced inaplasticbagafterit~use 

andmarkedortagged 

'TEDI- To PROJECT NO. 

SAMpIlE IDCATION NO. 



,Y=-=-- ATLANTlCPROCEDURENO.1030 

FIELDPROCEDUREFORLOGGING 
SUB-SURFACECONDITIONSDURINGTEST 

BORINGSANDWELLLOGGING 

Prepared By: o- 6&Q 
N A. RIPP3U 

PRINCIPAL 
TITLE 

Reviewed By: QA MANAGER 
TITLE 

Approved By: ?hJJ-e Y&&cc?& CHIEF ENGINEER 
PAUL BURGEV, P.E. TITLE 

DATE PREPARED BY 

REVISIONS 

REVIEWED BY APPROVED BY ] 

ATLANTIC ENVIRONMENTAL SERVICES, INC. 
COLCHESTER, CONNECTICUT 



procedure No. 1030 
Revision No. 
Date Julv 1, 1986 
pase 1 of 10 

TABIXOFCDNTENIS 

SECTION 

1.0 F'URK)SE .................... 

2.0 SCOPE .................... 

3.0 RESFONSIBI~ ................ 

4.0 SUPIOKFING FQomxms ............. 

5.0 lEQmREDFoRMs ................ 

6.0 pRxEmRE ................... 

FIGURE 

6-l ExaqleBoringLcg .............. 

6-2 Unified Soils Classification ......... 

PAGE 

2 

2 

2 

2 

2 

3 

8 

9 



Procedure No. 1030 
F&vision No. 
Date Julv 1, 1986 
pase 2 of 10 

SECJJION 1.0: HJRFQSE 

Toinsureastandardpmcedure for the documentation of sub-surface 

corditions emomkmddur~testborirqs andwelldrilling. 

SECTION 2.0: SCOPE 

The following procedur e details a method for recording sub-surface 

corxlitions in test borings and well drill holes during site cmtamimtion, 

hydrcgeological, andgeote&nical investigations. Anoptionalpmcedure 

forphotogm@ingsamplesis included. 

SECl'ION 3.0: RESpoNSIBIIsry 

ProjectManager-First 

Sqervisiq Field Geologist/Engineer -Second 

SECI'ION 4.0: -mG - 

ASIMDesignationDl586-Standard 
Split-Barrel. Sampling of Soils. 

ASTM Designation D 2488 - Standard 

method for penetration Test and 

practice forDescriptionand 
Identification of Soils (Visual-Manual Fmcedum) 

SEcmoN 5.0: REWIRED FORMS 

Field Notebook No. 351 (published by J.L. Darlm Corp., Tacma, Wash.) 

AtlanticBoringlkgForm 



SECI'ION 6.0: - 

6.1 predrillinu e 

When conducting borings at 

utilities mst be cleared through 

ofeachutilityserviqthearea. 

be made to the utilities prior to 
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any location, local or on-site buried 

theappropriate engineeriqdepaxtments 

At least a 48 hour notification shall 

drilling. The ticket number or call 

nmbergivenbytheutilitymstbelcgged inthe field notebook. This 

will~thedrill~supenrisorframarryliabilityassociatedwith 

damgiqa publicutility. 

The supewisinggeologist/engineershallrecordthenameofthe 

drillingfirmandthe~ofthedrillerardhisassistant. Thedate, 

project location, projectnumber, andweatherconditions shallalsobe 

?ZCOd=d. 

Anacmratetbnelcgofdrillingactivities shallbekept. This 

logshallbebpt inthe fieldnotebookand shall include, atleastthe 

follcwing: 

o Time driller and rig on-site 

oTimedrillirqbe#ns 

oAnydelays inthedrillingactivities, andthecauseof such 
delays. 

o Time drillers i&e t& s&e. 
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6.2 Test Brims and Well Drillim Subsurface Samlins Methcds 

Testboringsand~~r~welldrillingcanbeconductedbya , 

varietyofdrillirrgX&.hCds. Thedri.lJ.~rnethodisnotascriticalto 

thedocmmtationofthe subsurfacecanditions asthesoilamirock 

smplingte&niques. Huwever, thedri.llingn&hodandQpeofdrillrig 

shallbedccumented. 

Where details of subsurfaceco~tionsarenecessary, soil sampling 

shallbeco&uctedusinga splitspoonpenetrationsamplerdrivenwitha 

140 pound hammer at a height of 30 inches. The standardmethodof soil 
1 

~lingasdescsibedinASlM~ignationD1586shdllbeusedasaguide. 

The supemisinggeologist/engineershallrec0rd, ataminimum, the 

weightofthehamner, thelengthofthe split spwnsaqler, andthe 

mrmberof~blcrwsonthespoonper6~~ofpenetration. Upon 

r;Etnmvdl.of~~ertheearthmaterialsshallbeloggedinaccordance 

with Section 6.3 of this document. 

Rocksan@ingwillbecorx%ctedusingadoublebarrelcore 

sampler. ?hefllpervisinggeologist/engineershallrecordtheleragthof 

thecorebarrel, thediamkerofthebarrel, therateofpenetration, and 
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6.3 I.cc&.mofUnconsolidatedDemsits 

surface. Splitspoonsaqles aretypicallytakmin a-foot 

internals,, or at changes inlitholcgythruughunconsolidatedmaterials. 

The supewis~geologist/engineesshdllmonitordrillcuttings and 

Inaintain cmmunication with the driller (Re: dmm pressures, drilling 

rates, resistance, etc.) todeterminewherechanges inlithologyoccur. 

~~thesampling,thehammerblaJsper6inchesofsafip?les 

penetration, ~thedepthofthesartq?lewastdkenshdllberecorded. 

Blcwcountsaver5Oper6 in~esofpenetrationshallconstitutesampler 

refusal. Uponextractionofthesarrp?ler~~~conditionsonthedrill 

rcdsshallbenoted. Uponopeningthesamplertheper02ntrecoveryshall 

berecordedasthelengthofsampleretainedw~thel~ofsampler 

penetration. Changes in lithology, color, or moisture conditions in the 

spoon- masured an2 recorded prior to emptying the spoon. If the 

sampleistoberetained, asaqlenumberisassignedandrecordedinthe 

fieldlogandonthesa@em. Thesan@econtainerwill also 

includetheprojectnanqboringnumber, location, depth, date, arslperson 

collecting the sample. 
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fieldnot&c&. The soil description shall include, ataminimxa, the 

follcwing information: 

0 Color 

0xinexalorrockcontent 

oGrainsize, inorderframl~~stpred~t 
usingthepmportions; 

-Trace=OtolO% 
- Little = 10 to 20% 
-&#=s 20 to 35% 
- And = 35 to 50% 

tokastpredonhate 

oDensity, descriptionsbasedqenblowcuunts as follum: 

- cahesionless Soils (primarily sand arxl gravel) 

O- 10 blm = Uose 
10 - 30 blaws =MfZdi.UKl~Ct 
30 - 50 blcrws = Dense 
50 plus blows = Very Dense 

- Cohesive Soils (primarily silt and clay) 

O- 2 blaws =verysoft 
2- 4 blcrws = Soft 
4- 8 blcrws =M&iUlll 
8- 15 blows = Stiff 
15 - 30 blows - Very stiff 
30 plus blows = Hard 

0MoistureContent 

0 structure 

oother(~tling,odor,instrumentreadlngs,etc.) 
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A sample soil log is shuwn in Figure 6-l. 

Whenthetechnbl qecificationsofascil samplingprcgmn 

rec@.resoildescriptionstoconfomtOthe Wnified Soils Classificationt~ 

the soils &allalsobeclassifiedacccrdingtoASIMS tandard Designation 

D 2488. Figuxe 6-2 shms this classification. 

6.4 Lcxmina Bedrock Cores 

The supewisinggeologist/engineeronadrillingprogramis 

responsible forloggingandreco~ geologicandgec@chni& 

informationfmmckccres. The followirq information shall be included 

inarockcorentnlog: 

oT¶lecoringrate,dawnp~, torqueandrotationspeed. This 
~o~~on~anbecbtamedfmnthedriller. 

0Thecolorofthecorewashwater. AnychangesorlossofretUrn 
watl?xwillbemted. 

oazerewveryofthecorerunrecordedaslengthofrockreaavered 
werthelengthofthecorerun. 

oTheF&&QualityEesignation (RQD) of therm. RQDisreported 
asthesumof~~ofallrockcorepieceslargerthanf~ 
incheswerthetotalnumbe.rofinchesintherUn. 

oTherocktype(s) andtheirlocationinthecorerun, rotating 
color, minemlogy, texture, fossil content, effemescence in 
HCLandany~~dataofgeologicsignificanae. 

O~struckurehthecore,~l~ fractures, clayseams, 
vuggs,m, fissilitytianyotherdataofgeologicor 
geotechnical significance. 
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Figure 6-1 
Example Boring Log 
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GAO’JP TYPICAL 
SYfl8OLS NAnES 

GU 
Well-qrdded gravelt dnd 
gravel-sand mixtures, 
little or no fines 

CP 
Poorly graded gravels and 

grdvel-Sdnd miXCUreS, 

I ittle or no fines 

cn Silty gravels, gravel-Sdnd- 
si I C mixcurer 

CC 
Clayey gravels, gravei-sdnd- 

cl dy mixtures 

SW 
Well-graded sdndr and 
gravelly sands, 
liccle or no fines 

SP 
Poorly grdded sands and gravel1 
sands, little or no fines 

1 I Y 

St4 
I 

Si I ty sands, sand-s; 1 t mixtures 

Inorganic clays of low to 

CL 
medium pld$CiC;Cy, grdvetly 
CldyS, Sandy CldyS, Silty 
CidYS. lean cldyr 

Organic. silts and organic 
OL silty clays of IOU plasti- 

city 1 
Inorganic silts, miCdCeOUS - 

IIH or diatomdceour fine rdnds 
or silts , l ldrtic silts I 

CH 
I 

inorganic clays of high 
pldsticity,’ fdC CfdyS 

l Bati on the material vsring the 3-k. (75-mm) sieve. 

Figure 6-2 
Unified Soils Classification 
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WasremJvedfraanthegrcrirnd. Corenmswillbeseparatedbywoodenblocks 

clearlymar&dwiththedepthoftherun. Thecoreboxshallbemark6d 

withtheprojectnam,location,project~,boringnwrbes, dataand 

thedepthsofthecoremns inthatbox. 

. 
6.5 E'hotoqra- RockardSoil Sam&s fmnEori.ms 

Soil sa@es shouldbephotographedwhile stillinthe split spoon 

sampler. If smmring of the sample has occmmdafreshexposurecanbe 

made~scrappingwithapenknifeorothersimilarobjecrt. Thespoonand 

sampleshouldbeplaced inagoodlightpreferableagainsta solidcolored 

b=kw=id* Arulerfor scale, aMatagidentifyingthesam@enumber, 

rcckshouldbewettedto enhancethecolorarritextual changesinthe 

reek. Duetotherelativelylaqe sizeofmstcoreboxes it is the 

photographer (whenpossible) shouldstandup onachair,tailgate,car 

bumperorotherperchinordertop.hotOgraph theboxfmmdirectlyabme, 

andgettheentirebox inthe camra's field viewi Somewhere in the 

photogmphmstbeanidentifiertag indicatingthepmjectnameor 

~,theboring~,thedate,andthedepthsofthevariaus core 

runs. 
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SECTION 1.0: PUREOSE 

ToinsureastaMardprocedure for preservation of solid and liquid 

samples collected at a site for hazaxdous waste determination. 

SECTION 2.0: SCOF!E 

The following pmxdure is established to provide a set of 

standardswhichfollowreccnmnendedEPApreserva tion techniwes and holding 

timesforvariousanalyticalgroups. 

SECTION 3.0: F?ESFONSIBIlXTY 

ProjectManager-First 

FieldOperaticns~ger-Second 

FieldStaff -'Third 

SECTION 4.0: m-G B 

Atlantic l?mc&me No. 1020 Field procedures for Collection of Surface 

Soil Samples 

Atlantic procedure No. 1021 Field procedures for Collection of Subsurface 

Soils 
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Atlantic Pmcedum No. 1022 Field m_cocedures for Collection of Surface 

Waterandsedinmlt Samles forHazardousWasteDetennination 

Atlantic procedure No. 1023 Field procedures for Collection of Grourdwater 

samples for Hazardous Waste Debtmination 

Atlantic Fmcedme No. 1042 Shbins Pmcedme for Envirmmental Field 

Samples 

SECTION 5.0: REWIRED FDRMS 

1. Field Notebook No. 351. Published by the J.L. Earlbg Corp.,~Taccma, 

Washiqton 

2.MasterSampleIcg 

SECTION 6.0: PWXEIXJRE 

6.1General Prcc&xe 

Allsanqlepreserva tionswillbeperformdinthe fieldas soon 

after sample collection as possible. Inmnyinstancessampleccntainers 

suppliedbytheanalyticallaboratorywillbepre-preseW edsothatno 

additionalpreserva tionswillbere&red. Intheeventpresema tions are 

rquired, Atlantic personnel will use the foll~ing format: 

1. For those water samples requiring priority pollutant analysis 

(i.e., the list of 128 mmpomds onEPA's list). The procedures 

in Table 6-l will be follcwed. 
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2. All glass or plastic containers must be cleaned prior tc 

saq31ingaccordingtoappropriate cleaningprocedures. Inn0 

casewillsamplecontainersberinsedwithasmplebefore 

theactual saqleiscontainerized. 

3. Innocaseshallmethylenechloridebeusedasacleaningagent 

inanyglasswareor fieldequi-tusedona site 

investigation. Methylene chloride is a listed waste and if 

used,cl~maycauseerrors inevaluatingfielddata. 

4. All soils saqles collected for priority pollutant analysis will 

be placed in a one liter glass jar with teflon lined cap. This 

jaralsomustbecleanedpriortosamplingacco~to 

apprupriatecleaningprocedme. To avoid losing volatile 

organicstotheheadspacewithinajar, all soil jarswillbe 

filledcmpletely. Care mst taken to avoid getting soil on the 

thmadsofasamplejar. Thiscancauseafaultyseal. 

5.Allsampleswillbeheld in insulatedship&qcontainersand 

kept cool to a temperature of 4OC until they are delivered to 

theanalyticalla33oratory. 
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6.Whensaq$esarepreser~ ed inthe field, thetypeof 

preservationwillbelistedonthelabel alongwith all other 

apprapriatelabel. information. Alsothedetailsofeachsample 

willbeloggedintheMastesS~leLog,maintainedatthe 

field office. 

7. IfAtlanticpersonnelplantoperformfieldpresewa tions the 

analyticallaboratory~tbeco~~toverifythose 

particularpmcedmes to be follcrwed. Insolneinstances 

differentlaboratoriesmay rquire more sanple volme those 

listedorwishnopresema tive be used. 

8. Tables 6-1, 6-2 and 6-3 are provided as a general guidelines 

forpreservingprimrilywater saqles. soils rarely 

requirepyesexvation~thelabratoryshouldalwaysbe 

cOnsultedbefOrecollectingsoil~les. Thesetablesare 

refexencedtot.heirEPAsource. CEcasionallyEPAmayu@ate 

theholdingtimesandthiscanbefourdbycallingtheEPA 

QualityAssurance DizckorfortheregionVkresamplingis 

to take place. 
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9.Allfieldpresenm tionsshouldbeperformedusingproper 

safety precautions especially when Ming acids and caustics. 

Areferenceforproper~~~handling~plesisfoundin 

Basic Laboratow Skills for Water and Wastewater Analysis by 

Douglas W. Clark, New Mexico Water RexmxesReseamhInstitute, 

Repoti No. 125; 1980. Alsolatexorchemical resistantgloves 

should be worn durm all field preservations. Pmper 

ventilationisnece.ssaryWh~perfoXmi.ngpresewa tionsin 

enclosedareas. 

6.2 Samle Presemation for Prioritv Pollutant Analvsis 

Table 6-l pmvides a schedule for sa@ing, p resemation, and 

holdixg tims for samples being analyzed for ccqlete priority pollutant 

determination. Wretheorganici~lalysi~ isperfonredusingGC-E. For 

large fieldpmgramsit shouldbenotedthatcyanide tiphenolhaveshort 

holdingtimes,thereforespeedisessential~shippirrg~lestothe 

ldboratory. 
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TABLE 6-l 

FIEXD tZAMPUNG, PRESEIEWATION AND HOLDING TIME 
FoRRRIORJTYFOLWl%NT ANALYSIS 

parameter 
Sample 
Volume 

Holding 
container Preservation Time 

Methcd 625 
Base Neutrals 
AcidEktractables 
Pesticides and FCBs' 

Method 624 
Volatile Cqanics 

Method 608 mntainedintheMethod625saqleccntainers 

/ eorine 
‘esticides and FCEB 

FlamelessA?S 
TechnigueMetdlS 
ColdVaporTechnigue 
MercurY 

500 nil 

500 nil 

plastic 

plastic 

HNo3 to pH <2 

Fotassium 
dichromateand 
HNo3 

Method 335.3 
Cyanide 

Method 420.2 
Phenol 

Total oqanic 
-J-og== 

Total organic 
carbon 

4Liters Cleanglassbottle Cool to 4Oc 
with teflon lined 
C=P 

2 each40ti2 Clear glass vials Cool to 4Oc 
with teflon line 
septas 

40 rd. glass vial with 
teflon lined 
=?Pta 

40 ml glass vial with 
teflon lined 

100 ml glass 

25 ml plastic 

1ON NaCH to 
PH'U 

Cool, 4Oc 
H3Fo4ta 
pm4 l.Og Cu 
SW1 

Cool 4Oc 

H2SO4 or HCl 
topH<2 

3 days 

14 days 

3 days 

61nonths 

13 days 

24 hours 

24 hours 

28 days 

24 hours 

1. For soil, sedimentandsurfacewate.rsa@es. 
/- . Fill each vial so that no air bubbles are trapped. 
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6.3 Smle Presemations for Omanic Analvsis USins GC 

S~llescollectedfororganicsanalysisusinggas~~~y 

areusuallyhandleddifferentlyfrormsanp?lesanalyzedbyGCFlS 

teChi-. Noteinthis~ionholdingtimestothestartofsample 

extraction are given in some cases at-d not for the start of analysis. The 

field- areonlyresponsible forgettingsaqlestothelahxatory 

within the holding time for extraction. 

If one saqle is being analyzed for mre than one group of 

parameters,then~e~ecantainerswithintheone~lecanbe 

groqed according to preservation. For instance a water sample taken for 

Methods 8010 and 8020 analysis can he collected in one set of 40 ml. vials 

instead ofmesetforeach 

consultwiththelaboratory 

startofsalnpling. 

method. Againthefieldpersonnelshould 

. 
rqazdmgthefinalproceduz prior to the 



\ 
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TABLJ3 6-2 

FIXLD f%MFUNG, EBESEKVATION AND HOIDING TIMES 
FoRSAMFWAccx)-RDINGXUNAL~IS FORGC 

MEXWOIXFDRORGANICS 

Parameter 
Method 8010 
Halogenated Volatile Oryanics 
"solid or liquid" 

Method 8015 
Non halapnated Volatile 
Organics "solid or licpid" 

Method 8020 - Aromtic Volatile 
Organics "solid or liquid" 

Method 

"solid 

8030 -Mrolein 
JwYlo;&i-~ . 

or liquid" 

Method 8040 -m?nols 
"solid or liquid" 

Method 8060 - FWhalateEsters 
"solid or liquid" 

Smle Volme 

2each4Oml. 

2each4Ornl. 

2each4Oml 

2each4Oml 

1 each 500 nil. 

1 each 500 lnl. 

container 

clear glass vials 
with teflon lined 
SePtas 

clear glass vials 
with teflon lined 
=ptas 

clear glass vials 
with teflon lined 
sePt= 

clear glass vials 
with teflon lined 
sePm 

anberglassjar 

glass jar 

presewation 

molto 40C2 

molto 40C2 

Cool to 40C2 

Cool to 40C2 

Cool to 4Oc 7 days 

Cool to 4OC - - - 48 hours 
w=cw 

SodiumHydroxide- 7 days 
to pH of 6.0-8.0 

Holdins Tim 

14 days 

14 days 

14 days 

14 days 
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6.4 Samde preservations for Comentional Pollutants 

Waterard.wastewatersanp?lescollectedforconrventionalparaxheters 

arelistedinTable 6-3 tabnfromEpATbstMethods Ve&nicalAdditions 

to Methcds for C&mid Analysis of Water and Wastes?, EPA-600 14-82-055 

Decankr, 1982. 
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Measurement 

Vol. 
Req. Holding 
linLl Container’ Preservative’.’ Time” 

100 Physical Properties 
Color 50 P,G 
Conductance 100 P.G 
Hardness 100 P,G 
Odor 200 G only 
PH 25 P,G 

Residue 
Filterable 
Non- 
Filterable 
TO&PI 

Volatile 
Settleable 

Matter 
Temperature 

Turbidity 
200 Metals 

Dissolved 

Suspended 
Total 
Chromium* 

Mefcq 
Dissolved 

Total 

700 P.G 

100 P.G 
100 P,G 
100 P,G 

1000 P,G 

7000 P,G 

100 /?G 

200 P.G 

200 
700 P.G 
200 P.G 

100 P.G 

100 P.G 
300 Inorganics, Non-Metallics 
Acidity 100 P,G 
Alkalinity 100 P,G 
Bromide 100 P,G 
Chloride 50 p.G 
Chlorine 200 P.G 

Cyanides 500 P.G 

Cool. 4OC 
Cool. 4OC 
None Req. 
None Req. 
None Req. 

Fluoride 300 P.G 
Iodide 100 P,G 
Nitrogen 

Ammonia 400 P.G 

Kjeldahl. Total 500 P.G 

Nitrate plus 
Nitrite 100 P,G 

Nitrate9 100 P,G 
Nitrite 50 P,G 

Oissolved Oxygen 

Cool, 4OC 
NaOH to pH >?2 
0.6s ascorbic acid 
None Req. 
cool. 4OC 

Cool, 4OC 
/HaO, to pH <2 
Cool. 4OC 
H&O. to pH U 

Cool. 4OC 
H&O. to pH <2 
coo/. 4Y 
cool. 4OC 

Probe 300 G bottle and top None Req. 

Winkler 

Phosphorus 
Ortho- 
phosphate, 
Dissolved 
Hydrolyzable 

Total 

Cool. 4OC 
Cool. 4Y 
HNOJ to pHC2 
cool. 4Ot.I 
None Req. 

cool. 4OC 

cool. 4OC 
Cool. 4OC 
Cool. 4OC 
Cool, 4oc 

None Req. 

Cool. 4OC 

Filter on site 
HNO, to pfi <2 
Filter on site 
HNO, to pH <2 
cool. 4OC 

Filter 
HNOJ to pH <2 
HNO:, to pH U 

31;10 G bottle and top Fix on site 
and store 
in dark 

50 P,G 

50 P,G 

50 P.G 

Filter on site 
Cool. 4OC 
Cool. 4OC 
H&04 to pH <2 
Cool. 4T 

48 Hrs. 
28 Days 
6 Mos. 
24 Hrs. 
Analyze 
Immediately 

7 Days 

7 Days 
7 Days 
7 Days 
48 Hrs. 

Analyze 
Immediately 
48 Hrs. 

6 Mos.’ 

6 Mos. 
6 Mos. 
24 Hrs. 

28 Days 

28 Days 

14 Days 
14 Days 
28 Days 
28 Days 
Analyze 
Immediately 
14 Oays’ 

28 Days 
24 Hrs. 

28 Days 

28 Days 

28 Days 

48 Hrs. 
48 Hrs. 

Analyze 
Immediately 
8 Hours 

48 Hrs. 

28 Days 

28 Days 



TABLE 6-3 CON’T 

Total. 
Dissolved 

Silica 
Sulfate 
Sulfide 

Sulfite 
400 Organics 
BOO 
COD 

Oil & Grease 

Organic carbon 

Phenoiics 

MEAS 
NTA 

50 P. G 

50 P onfy 
50 P,G 

500 P. G 

50 P,G 

I 000 P,G 
50 P,G 

Too0 G onlv 

25 P, G 

500 G only 

250 I? G 

H&O. to pH <2 
Filter on site 
Cool. 4OC 
HSO. to pH <2 
Cool. PC 
Cool. 4OC 
Cool. 4OC 
add 2 mL zinc 
acetace plus NaOH 
to pH >9 
None Req. 

Cool. 4OC 
Cool. 4OC 
H$O. tp pH <2 
Cool. 4OC 
H&O, 
topH <2 
Cool. 4OC HCI 
or H&O, to pH U 
Cool, 4OC 
H$Od to pH <2 
Cool. 4OC 

24 Hrs. 

28 Days 
28 Days 
7 Days 

Analyze 
fmmediateiy 
48 Hrs. 
28 Days 

28 Days 

28 Days 

28 Days 

48 Hrs. - _ . 
50 P,G cool, 4OC 24 Hrs. 

“More specific instructions for preservation and sampling are found with each 
procedure as detailed in this manual. A general discussion on sampling water and 
industrial wastewater may be found in ASTM, Part 3 1. p. 72-82 / 1976) Method D- 
3370. 
‘.Plastic (P) or Glass (G). For metals. poiyeth yiene with a poiyprop yiene cap (no liner) 
is preferred. 
‘Sample preservation should be performed immediately upon sample collection. 
For composite samples each aiiquot should be preserved at the time of collection. 
When use of an automated sampler makes it impossible to preserve each aliquot. 
then samples may be preserved by maintaining at 4OC until cornpositing and 
sample splitting are completed. 
‘.When any sample is to be shipped by common carrier or sent through the United 
States Mails. it must comply with the Department of Transportation Hazardous 
Materials Regulations (49 CFR Part 1721. The person offering such material for 
transportation is responsible for ensuring such compliance. For the preservation 
requirements of Table 1. the Office of Hazardous Materials. Materials 
Transportation Bureau. Department of Transportation has determined that the 
Hazardous Materials Regulations do not apply to the following materials: 
Hydrochloric acid (HCJ) in water solutions at concentrations of 0.04% by weight or 
less (pH about 1.96 or greaterl: Nitric acid 1HNOaJ in water solutions at 
concentrations of 0.15% by weight or less /pH about 1.62 or greater): Sulfuric acid 
(H2SO.j in water solutions at concentrations of 0.35% by weight or less (pH about 
1.15 or greater): and Sodium hydroxide (NaOHJ in water solutions at concentrations 
of 0.080% by weight or fess (pH about 12.30 or less]. 
‘Samples should be analyzed as soon as possible after collection. The times listed 
are the maximum times that samples may be held before analysis and still 
considered valid. Samples may be held for longer periods on/y if the permittee. or 
monitoring laboratory, has data on file lo show that the specific types of samples 
under study are stable for the longer time. and has received a variance from the 
Regional Administrator. Some samples may not be stable for the maximum time 
period given in the table. A permittee. or monitoring laboratory. is obligated to hold 
the sample for a shorter time if knowledge exists to show this is necessary to 
maintain sample stability. 
‘Should only be used in the presence of residual chlorine. 
‘.Maximum holding time ‘is 24 hours when sulfide is present. OptionaiJy. all 
samples may be tested with lead acetate paper before the pH adjustmentin order to 
determine if sulfide is present. if sulfide is present. it can be removedby the addition 
of cadmium nitrate powder until a negative spot rest is obtained The sample is 
filtered and then NaOH is added to pH 12. 
‘Samples should be filtered immediately on-site adding preservative for dissolved 
metals. 
‘.For samples from non-chlorinated drinking water suplies cont. HzSO. should be 
added to lower sample pH to less than 2. The sample should be analyzed before I4 
days. 
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SECTION 1.0: FURFOSE 

Tcprovidethepmjectmanagerwitharecordofthecustodyofany 

envkwmenbl field sample fmm time of collection to final analysis. 

Cmeasamplehaskensubmittedtothe laboratoxy,internallaboratory 

chain-of-custody will take over in the form of %equest for Analysislv 

forms, analytical noteboks, and %eports 0fAnalysW forms. 

f3ECTION 2.0: SCOPE 

Thisprocedturedetailsh~a~leistraced~the 

Chain-of-custody-Form. 

SECTION 3.0: RESFONSIBILXTY 

ProjectManager-First 

Field Supervisor - Second 

FieldTechnician-Third 

SECTION 4.0: SUPKImG B 

None 
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SECTION 5.0: RMxm7ED FORMS 

Atlantic Chain-of-Custody Form No. 1041 

SECTION 6.0: PKXXWRE 

Tlhisproceduredescribes~euseofaChain-of-CustodyFormto 

ammpany all sanple containers frcnn the time of ccllection to submission 

totheanalyticallaboratory. 

For -WEI programs wherealargenumberof~lesareto 

collectedorbherevariousl&oratorieswillbe receivingthe sarc@es, a 

Chain-of-CustodyFormistoacccmpmy eachgroupofsa~@es (seeattached 

form). This form-presents general sanple information in tabular form 

listingsamplenumker,dateandtimeofsampling,whetherthesaqlewasa 

~iteorgrabandinformationregardingthemrmberofcontainers,size 

ofcmtainerandpresema tive used for each. If for instance a sample 

ccnsistedoftwr,4Onil.vialswithno presmmtion and one 500 ml vial 

preservedwithnitricacid,thenmberofcontainersboxwoulddesignate 

Ureewhilethe firstdiagonalboxwculdlist4Omlvial/msv.-NONEand 

the box beneath listing two and the second diagonal box list* 500 ml 

glass jar/PRSV.-HNO2 andtheboxhneathlistingone. 
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oftransfer indicatedwiththeapprapriate signatures. The sample 

thefinal. ~~ticdllyallindividualshandlingthe~lesbetween 

collectionandlaboratoryshouldsignthe form. Howeverifa commn 

carrier (ie. Fedexal Express, Purolator) are used for shipping only one 

signature is required. 

mi.sfonncankn2 

not mi&andled and that 
p"\ 

M.lneframe~to 

On cccasion, the 

chain-of-custodyfoml. 

usedasalegaldocumenttogmmntee 

theyweredeliveredtothelaboratory 

start analysis. 

sampleswere 

withinthe 

analyticallaboratorywill pruvidetheircm 

Usuallythesameinformationisincludedbtrt=ina 

differentformatfmntheAtlantic form. Chain-of-Cusbdyforms frwmthe 

analyticallabomt6riesareacceptabledccumen tation. 

S~thesefo~arebasically~letsansnittald~acopy 

ofthe formshouldremainwiththe saqlingmel. Upon completion of 

theanalysis thelaboratorywillprovide a cmqlete set of all 

Chain-of-Custody forms for inclusionwithanalytical reports. 



A;’ YNTIC 
ENVIRWJMENTAL SERVICES. INC. 

._ 
1 FORM NO, 10~ . 

CHAIN 0, JJSTODY FORM ) 

‘ROJECT NO.: PROJECT NAME: . 

;AMPLERS (SIGNATURE): 

SAMPLE NO.* DATE TIME COMP GRAB REMARKS 

CODES: Ground Water...(GW) Surface Water...(SW) Sediment. ..(SD) W8ste Wator...(WW) 

3ELINOUISHED BY (SIGNATUREj: DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): 

I I 
3ELINOUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): 

I 

DATE/TIME: RECEIVED BY (SIGPATURE): 

I 
2ELINQUISHED BY (SIGNATURE!: DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

I 
‘(SIGNATURE): 

I 
Dtstrlbutlon Origmal accompames shipment; copy to coordinator field files. 
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SEcllION 1.0: RJRRXE 

Tohsureastanbkipmcedum for shim of water, soil and 

otherenv ~~~lesthatarecontrolledbychain-of-custodyand 

strict analytical startingtimes. 

SECITON 2.0: SOOPE 

me folluwing pmcedure is established to avoid mishancuing, delays 

~mislabslingof samples normallycollectedandshipped frcma field 

sitetoadesignatedanalyticallaboratory. 

SECTION 3.0: RESIONSIB~ 

ProjectMamger-First 

FieldSupemi=r-Semi 

FieldTechnicians -Third 

SmON 4.0: SUPRXXNG PwxEIxTREs 

Atlantic Pmcedum No. 1040 Smle Presemation for Solid and Liuuid 

Matrims 

Atlantic Pmcedum No. 1041 Smle Chain-Of-CUstodY msocedure 

SECl?ION 5.0: F?IWEED EORMS 

Receipt of Airweigh Bill or Weighbill Forms 

Chain-of-Cusbdy FormStandard Form No. 1041 



6.3 TheAtlantic fieldmanagerwillgivethe shipa street 

canbepickedupbythecouriernearthe 

6.4 

addm!sswhere!Bnlples 

jobsite. 

Onceallsampleshave beencollected, preserv edand 

procedure No. 1042 
Revision No. 
Date July 1, 1986 
Page 3 of 5 

SECTION 6.0: - 

6.1 prior to mbilization to a field site, the field operations 

mnagerorhisdesigneewillselectashipperbdsedon 

proximitytothe siteandabilityto shipovernight. 

6.2 Upon selection of a ship the follawing infomation will 

begatheredkeforeanysaqlesareshipped. Thiscanbedone 

uverthephoneorbycorrespondence. / 

1. Imation of the shippiq depot or local pickup office in 
casesanq?lesaretobedelivereddirectlytothedepotby 
the fieldteam. 

2.Nameandphonenumberofaconta&attheshipper. 

3. Rates of shipping per package size and weight 

4. Special instructionsastocontainersizesandweights. 

5. A set of weighbills for the field team. 

6.Acapyoftheshipp=r~sbro&1retichwillpruvide 
information on the format for the various types of weigh 
bills. 

7. Times forcallinginapickup fmnthejobsiteandnorml 
pichptims. 

containerized for shipment, the fieldsupemisorwillcallthe 



6.5Allsan@es,unless so 

willbeshippedbyg& 
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designated for ground transportation, 

exmess for overnight delivery. This is 

thestadad~thodsince samplescollectedforMethod 62% 

oryanics have only a 72-hour holding time between collection 

6.6 !the follcwing steps will be followed in the field to prepare 

the start of analysis. 

saqleshippingcontainers forpickup. 

1. AstaMardchain-of-custody fonnwillbe filled-out, signed 

bythecourierasaatodian, andplacedinsideeach 

shippingcontainerbeforefinalsealing. 

2. The Atlantic field supervisor or his design- will insure 

3. 

4. 

that all weighbills have been filled-in prqerly for air 

express. Ifthecontractlaboratoryiswithingrcund 

tranqcrtationdistance forovemightdelivery, thenthe 

weighbills shouldreflectguaranteedovernightdelivery. 

A copy of all weighbills must be kept by the field 

supewisorandtheweigfibillrnrmberassociatedwitheach 

~Of~lesloggedintothe~~SarrrpleLog. The 

nmeofcouriermustbewritteninthislqalsoincase 

thereisa problemintracingsamples. 

Ifpossible, tosaveshippingfees, the sampleshipping 

containers can be strapped tcgether. 
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5. An estimated tirm of delivery for the samples will be 

logged in the Master Sample Lq, (e.g., ETA 12 noon 

3/14/83). 

6.7 Chcethe sampleshavebeen shipped, the field supervisorwill 

calltheanalyticdllaboratoryandprovidealistingofsamples 

tobedelivered,theshipping conqany's name, and the weighbill 

numbers. As soonasthesamplesaredelivered, thecontract 

anydamageassociatedwiththe samples orwhetheranyqle 

containers are tissing. 
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SEcrIoN 1.0: HJRmsE 

Tbinsureastandardprocedure for the calibration and operation of 

the HNu Systems Fbotoionizer Model PI-101. 

SECTION 2.0: SOX'E 

me folluwing pmcedure details those stepsnecessary for the 

collectionandopxration inthesumeymdeoftheHNuFho'bionizer. A 

listitlsofcdlibrationdataneededforpraper~~ti~isscrppliedat 

theerdofthisprocedure. 

SECI'ION 3.0: RESFONSIBIIZTY 

ProjectManager-First 

FieldOperationsManager-Secoti 

FieldStaff-Third 

SECTION 4.0: SUPFOFCING PWCEWFB 

NOIW 

SECTION 5.0: I FORMS 

Field Notebcok No. 351, published by J.L. Dar1i.n~ Corp., Tacma, 

Waskingtc#l (orequivalent), oraconventionalpaper,baurdlaboratory 

no&book (Nalge 6301 or equivalent). 
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SECTION 6.0: m 

6.1 General Descritiion 

~HMzPhotoionizerisasurveytoolfor~~general 

levels ofoqanicvapors inair. Theinstrumentiscmprised of areadout 

mdulewhichcontahsallcmtrolsandthebatterypcrwersUpplyanda 

photoionizerprobewhichcontainsthephoto-cell.. Thereadoutmdulealso 

0 temunalsforconnectiontoarecorder. Thismduleiscarried 

byastrapheldacrosstheshaulderwhiletheprobeisheldbyhand. 

Fimtconnectthepmbeunittothe readoutmdulebyattachizqand 

turningtheconnectorterminal. Notethisfittixqiswkeyed"andmstbe 

attached in only one orientation. 

secondturnthemainswitchtobattery. lbeneedleshuulddeflect 

totheupperendofthegreenscale. If it doesn't deflect into the green 

areaorisatthelcwendofthescale,theinstrunrentneedstobe 

charged. Abatbrychqeri~locatedi.ntheins- coverandit 

plugs into the side of the readout-e. For a .full day's operation the 

battery should be charged omlmight. 



Pmcedwx No. 1051 
Revision No. 1 
Date Amil 21, 1989 
pase 4 of 6 

'Ihird turn on the main switch to any range (ie. O-2,000 pp, O-200 

m or O-20 ppn). Lookintothepmbethroughthesampletuband~~e 

the violet light of the photo cell. Ifthelightisnuton, checkthe 

following: 

1. Malu2surethepmbeisattachedproperlytothereadout 

mdule. 

2. Anetchmarkshouldbescribedontheprobewhereitcanbe 

umxewedtoreplacethephotocell. Thismarkshuwsthe 

exactpositionthatthetopofthepmbetakssothatthe 

airinletportsarelinedup. Ifnotlinedup,unscmwthe . 

probe and assembleTt.pAperly. 

3. Che&thephotocelllampandreplace itifnecesaq. 

0ncethebatteryandphotocellareopsrating,perfoma 

calibration. 

6.3 Calibration 

ThePIlOlAnalyzerisdesigned fortracegasanalysis inambient 

air am3 is ca.libratedatHNuwithcertified standards ofbenzene,vinyl 

chlorideard isobutylene. 

Scmgeneralpoinlzs toconsiderwhencalibratingthepI101are 

thattheanalyzerisdesigned foroperationatambient~tions and 

therefomthegas standards used for calibration should be delivered to 
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the~~eratambieryt~~andpressureandatthe.praperflcrw 

rates. ThePIlOlisanonXktxuct iveanalyzer; calibrationsusingtoxic ' 

orhazardousgasesmstbedoneinawellventilatedarea. 

?hefrequeracyofcalibrationshauldbetwicedailyas aminimum. 

~instrunaentshauldbecalibratedatthe~~oftheday(orwhen 

theinstrumentisfirsttumedon)ardattheendoftheday(orwhenuse 

0f the irdnmat is con@eted). Iftheins~isturnedOffdur~ 

~edayforanysignificarrtlengthoft~,itshouldbecalibratedwhen 

turned cm. AnaccurateandrelidblemethodofcalibratiancheckistouSe 

analyzedgascylindemof"hydromb0 n-fre@ air ard iscbutylene (prepared 

by ml* 

step 1. zemset- TurnthefunctionswibhtoSTANDBY. Inthis 
positionthelaqisOFFandnosignali.sgenera ted. setthe 
zeropointwiththeZEROsetcontml.. Thezemcanalsobeset 
withthe functionswi.tchontheXlpositionardusinga 
Vlm-freel* air. In this case %egativeq~ mdirqs are 
possibleiftheanalyzermasures acleanersamplewhenin 
semice. 

step2. O-20 or O-200 range - For calibratiq on the O-20 or O-200 
rangeonlyonegasstmdard is-. Turnthefunction 
swi~totherangepositionandnotethe~~reading. 
AdjusttheSPANcontrolsettingas requkedtoreadthe~ 
concentrationofthestamkd. Flecheckthe zelmsetting (Step 
1) l 

Ifreadjusbmtisneeded, repeatStep2. Thisgivesa 
two-pointcalibration: zeroardthegas standardpoint. 
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6.4 Docmentation 

Inthe fieldnobbook, ori.nthebomAlaboratory notebook, at the 

startofthepmject(orifthereisachangeininstruments), record the 

follcwimg: 

1. Site name 

2. In&mmntmcdelandserialnmberS/N 

3. Typesofcalibrationgases 

4. Natethesizeofthephotocelll;unpusedintheparticular 

pmbe. Tlxi.sisusefultol;nrrwtichorganic~them 

is sensitive tuwaxd. 

Inthe fieldnotebmk, orintheboundlaboratoxymtebook,atthe 

startofeachcalibration, recoxdthe following: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Date 

Time 

Name of person performing the calibration 

Span setting before beginning calibration 

Thattheinstnlmentwaszeroed,andwhethertheins-was 

on standby or if lvh@mcarbo n-free" air was used . 

Thenewspansetting,if necessary, to calibrate instrument 

reading 

F&peatStep5ifspanwasadjusteddUr&IStep6 

Notethatthesecondcdlibrationreading~as~o~ 
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SMJmoN 1.0: HJREOSE 

Toinsureastandardprocedure for cleaning sampling devices for 

useonsiteinvestigations. 

SECTION 2.0: SCOPE 

Th.ispmcedureistobeusedduringsite investigations forthe 

cleaningofsplitspoons, saqlingspmns, wellbailers, remotesamplers, 

smplingdredges andalldevicesusedtocoll&a smpleortransfera 

sanpleofsoil or liquid into its ship&?gconbher. Followingthis 

g- P- willpreventtheliblihoodof cross-contamination 

betmenqles. 

SECTION 3.0: RESFONSIBILXTY 

ProjectManager-First 

FieldOperationsWmager-Second 

FieldStaff -Whd 

SEcmoN 4.0: iZUPRlR!TING - 

None 

SEcmoN 5.0: REcmRm ARMS 

None 



Pmcdure No. 1060 
Revision No. 
mte Julv 1, 1986 
pase 3 of 5 

SECI'ION 6.0: - 

6.1 Materials Selection 

All field~l~~~tthatcontactsthesolidorliquid , 

~abeingwllededfor~~~~~~analysisshouldbemadeof 

stainless steel orteflon. Thesematerials areeasilycleanedand 

relatively inert when containing the sample. Materials su& as neoprene 

fittings, Qgon tubirg, silicon rubber bladders, PVC, polyethylene and 

vitmnare not acceptable. Alsd,stainlesssteelainraft cableshouldbe 

usedforraisingandl~~bailersintofionitoringwells. Sampling 

equironentshouldbecleanedbefo~~dedicatedtoindividual~les 

taken in the field. Ifthisisnotpossible, acleaningproceduremstbe 

followed between each sample. The following p resentstheprocedures for 

thesamplingofoqanicandinoqanicconstituents: 

6.2 procedure for Materials in Contact with Media to be Analvzed for 

o?xmnics 

1. Scrubthedevicewithno~~~/lawsudsingdetergentina 

stainless steel basin. !&is type of bash is easily cleaned and 

thusp~~~thebuildupoforganicwntaminates. 

2.Rinse itthoroughlywithtdpwatertoremveallsuds. 

3. Rinse it three times with distilled water using a plastic 

squeeze bottle. 

4.Rinse itwithacetoneusirtgateflonsqueezebattleto~e 

waterandotherpolarccrmpounds. 
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5.Finallyrinseitthreetin~swithcbmmatographgradehexane 

usingateflonsqueezebottletoremaveanya~~eandnonpolar 

cmpomkk. AllowtoairdryardwrapinalUmimAu foiluntil 

Use. 

Note: Solventresistantgloves shouldbewornwfienrinsingwith 

organic solventstop~~tcontaminationofthe~~tand for 

persomlsafety. Usealuminum foiltoprovideacleansurfaceifthe 

equi~issetdownduringthecl~p~. 

6.3 Racedme forMaterials inContactwithMediatobeAnalvzed for 

IllO?LWUliCS 

1. 

2. 

3. 

4. 

Scsubthedevicewithnorq3hosphat/lcrwflldsingdetergentina 

HDPE (highdensitypolyethylene) basinusingaplasticbrush. 

Rinseitthorovghlywith~pwaterto~eallsuds. 

Rinse itwithdilute (O.lN) HCl and/orHNO3 usingprerinsed 

plastic squeezebottles. 

Rinsethreetimeswithdeionizeddistilledwater. Airdry 

ax%mrapinplastic. Note: Any acid resistant dkpo6able 

glovescanbeusedinthiscl~p-. Plastic 

~~shouldbea~ilabletopravideacleansurfaceif 

theequi~tis setdowndur~theclmningpmcedure. 
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6.4 Seauence of Rinses 

Infie.ldprogramswhere a cmbinationofwater,naethanol, acetone 

and hexane are to be used for rinsing off equipmnt the follmcbq guide , 

should be followed: 

OrderofPinsinq 

1. Water 

2,Methanol 

3. Acetone 

4. Hm 

Polarity 

Hi 

1 
Lo 

Water,mthanol~acetoneareallmisciblewithoneanother. 

Hexanehuwever, isonlylnisc~lewitha~etone. Tbereforeifamtoneneeds 

withhexaneardthenairdried. Hexanecannotberinsedwithwateror 

n&hanol. Atlanticwillspecify~~~yygradesolventS forusein 

rinsing fieldequi&mmk For instance Acetone, QmiSolV~ is pure enough 

for&rumatcgraphy, residlueanalysis,glassdisti~edwiththeactuallot 

analysis onthelabel. This grade solvent, even though not reagent grade, 

is suitable for field cleaning purposes. 
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1.0 JxmOmmON 

TMsExmhandSafetyPlan(HASP) addmsesthehealthand 
safetypracticesthatwillbeempl~edbyallsiteworkers 
participa~intheNavalInstallation Restoratimstudy. Thestudy 
consistsofanirnrestigatianandfieldsanp?lirrgprogramofelenren . identifiedsitesattheNavalS&narme Base (Subase). Fi. l-l 
showsthegenmllocationofkJleSubaseinGrotonand~, 
corme&ieandFigure l-2 &owsthelocationsattheSubaseofall 
ninesites. ThE!sites~classifiedbythE!Navyas~IandS~ 
II sites. The~Isitesinchde: CBC Dmm Ama (Site No. l), 
Rubble Fill at Bunker A-86 (Site No. 4), Torpedo Shops (Site No. 7), 
Goss Cerve La&fill (Site No. 8), OBBNF, (Site No. 14), Spent Acid 
Storage andDisposal'Ama (SiteNo. l5), andFormr GasolineStation 
(Site No. 18). StqiIinvolvesapreliminaryassemmk of the site 

basedona -level of fieldinvestigationinorderto 
detennhthepmsenceofcorlhmhtionandpotentialhealthand 
en~immerhlrisks. StepIIk+@sacermprehensive field 
imestigationino?&rtodetmmnetheexterrtof -tion, 
hedlthandenvircorrmerrtalrisM,andevaluateremdialalternativesif 
ste. ,Ear~ierfieldinvmtigati~detemineda~of 

~tionatthefOllcrwirrgStepIISiteS: AreaAImdfill 
(Site No. 2), Over Bank Disposal Area (Site No. 3), DPDO Area (Site 
No. 6), and Iamr Base. The HASP takes into account 
hazardshherenttoeachsiteandpresents 

the specific 
detailedpmcedmwtobe 

folloWedbyAtUnticEnvixme&al Services, Inc. (Atlantic) and its 
submkracto~inordertoavoidandifmcessaq,dealwiti 
poW%ialheal~ard/orsafetypmblems. Allactivitiesperformed 
uMer this HASP will ccaqly with OSHA Regulations 29 CFR Part 1910, 
1925 and 1926 with W. 

misplanisbasedonaninitialassemmt ofhealthandsafety 
risksassociatedwitheachsite. Theplanwillbeupdatedif 
additionalinf~tionisobtainiEdonthe~calnatureof 
materials spilled, usedordiqosedateachsitetitheirassociated 
healthandsafetyrisks. 

TheHASPwillbeapplicableto allofthe fieldactivitieswhich 
arediscussedindetail. intheFieldSaqli.ngPlan. Elenmtsofthe 
fieldimmti.gationincludeanemironmenalradiatian~, 
geophysicalstudy,soilgassunrey,utility~~,installation 
ofmnitoringwells, drillingoftestborings, welldevelm, 
gmuMwatmandsurfacek&ersamplhg,soi.ltisedhentsm@ng 
and biological sampling. 
investigative leasues 

The fieldsamplingplanmtlineswhich 
am proposed for each site. 

andsafetyB 
Specific health 

applicabletoeachactivitywillbe~in 
the folluwi,rKJ sectim of the HASP. 

-10 
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ImluIedinthisHASParefmrgeneral~onsccnreringthe 
Medical ~1~ program, Elnwqmyprocedures, 
ylcagms, an3thesiteSafetyPlan. SafetYTraining 

The Site Safety Plan is written 
mafonuatsuchthatitcanbeseparatedframth.isHASPandpasted 
at the site field office for general use. 

JohnRipporCurtisKraemrofAtlantichwebeE?ndesigMted 
site safetye@neers forthe investigationoftheSubasesite. when 
refwredto inthe folluwiqplan, sitesafetym&3eerxefersto 
Mr. R&D, le. Izmelmr or-designee. 
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. Atlanticmintaim co&mwus in-housemedicalsurveillance 
pmgramdesignedspecifi~lyforfield permmeleIqagedinworkat 
siteswhemhazardcusortoxicmaterialsmybep~. Atlantic 
enploysthesemicesofRqwiciancare &Dr.-Johnston whoare 
specialistsinocmpationalhealthaWcz&uctyearlyccprmprehensive 

onAtlanticstaff.Themedical 
resultsofthe 

( , 
~thewerallfitnessof 

expl~participatirq infieldactivities. 

Theaddressesforthesespecialistsare: 

F+xysiciancam 
28MainStreet 
East Hartfoti, cr 06118 
203-569-8644 

Dr.-Johnston 
6OGillettStmet 
Hartfd, cr 06106 
203-247-4538 

UMerRxysiciancareandDr.Johnston~ s supervision, all field 
pemomeluMergoacumplete~icalexaminationincl~a 
detailedmedicaland~~~historybeforetheyparticipatein 
hazardousmstesiteinvestigations. The followiqtestsare 
~performedaspartoftheexamination: 

o Ccxplete blood workup (38 analyses), includiq screens for 
particulartoxicants anticipatedatthesubase sites 
(see~Aforlistof 

0 ur~analysis,inclLlding 
recammerded blood tests). 

screensformetalsandiMicators 
of proper kidney and liver function. 

0 chestx-ray 
0 HearirqandEyeexan 

uponccmlpletionofthesetests, pmmnnel are certified whether 
they are fit for field work, in general, and fit to use all levels of 
respiratory protecuon, in particular. 

Inthewentthatane@oyeeofAtlarrticisexposedtosame 
form of ha!zardous subs&meorwishestobemc&cked 
shows symp?tanrs of 

because he/she 
expomre,he/sheilmediatelywillbesentto 

Fhysiciancare or Dr. Johnston. physiciancare 
actasconsultantstothe 

andDr.Johnstonalso 
subwntmctorsparticipating inAtl.antic~s 

fieldteanrSprwidinginformationonhealthrisksassocia~with 
variouschemicalsubstances. 



1. 

2. 

3. 

4. 

EastCoastDrillirgandBorirg,Inc. 
address and telephone rnmbr are: 

60 (3xurch s-treet 
Yalesville. c11 06492 

e&one: 203-284-9099 

lkmanbiseWellDrilling,Inc. 
CesnpanyDCCtOr'Saddress 
Dr. Phili~Govette 

andb!lEgbOIBM~: 

330 Pt2neet stmet 
Pu'tnam, CT 06260 

@done: 203-938-2746 

WestonGeophysical 

kitilzFaE's 
addressandtelephOnernrmberare: 

630 Plantation street 
wolxe!eer. MA 

e&one: 508-852-0600 

Radiation Safety Associates, Inc. 
camparryDoctor'Saddress 
Dr. William Kcker 

andb=lephOllernrmberm: 

61EastMainStreet 
Hebron. cr 

enhone: 203-228-4660 



3.0 -cY SuPEum AND ETaxams 

3.1 ccnmnmicatim 

Ateleghonewillbelocated inthe fieldofficetrailerlocated 
in the wntractor*s lay dcm area at Ama A Lanifill. A mbile i 
tel~willbepravidedwiththefieldvehicles~at~~ 
smpliIqactivity. Walkie-talkieslnaybeusedto 
field investigations ofthelaqersites. 

-cate during 
. 

3.2 Iocal Eimmenw EWmort Units 

InomhrtobeabletodadLwithany emergencythatmightoccur 
durirag~site~~ti~,thefollcrwirrg~o~ti~hasbeen 
&tainedardwillhepostedpmxbmtly inthe fieldoffice. Field 
+p;rmsworI&qaway frcmthe siteofficewill carryacqyofthese 
v-: 

1. LccalemqencymdicalteamlocatedattheSubase 
(mance./firedispaw): 
Dial 449-3333 

2. Nearest ram (Subase Hospital) : 449-3666 e!nwyency 

iitfzz 
RcomatLawrence MemorialHospital(Nkw~): 

3. Gmtcn Police: 445-2451 
4. GratanFire Depmbmt: 445-2456 
5. TbxicologicalCcnsultant (Fhysiciancam ) : 569-8644 

(Dr. John&m): 247-4538 
6. UtilityEhen3encies(electric,gas,waterandsewer) 

SubasePublicWorks: bhmemmiber) 
7. Authorized Navy Site personnel: 

William Mansfield: 449-4481 
Jams Fitzpatrick: 449-4481 
Adrienne Townsell: (215) 877-6432 

8. Subase security: 449-3224 

9. NationalInformtionCenters: 

cllemtrel: (800) 424-9300 
Natioml Reqonse Center: 

(800) 424-8802 

Beforethe fieldinvestigationsbegin, theSuJmefiredepa&mkwill 
benotifiedofthe fieldactivitiesplamedandthepobnthl 
materidlsthatare~toexistateachsitesothat~willbe 
ableto~incaseofanemeryenq. 
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3.3 BmarationFbrMedicalEmererencies 

Atlanticwillco&actan2meetwithsupervisorystaffatthe 
subasefh ~whowillbethepointofcontactforall 
emeqemies, i.e., 
SubaseoThefire 

chemical,fire,orinjuxy,vM.lework.irgatthe 

wouldbeused,othm&seallcaseswouldbedhctedtomwrenceand 
EhwxialHxpitalinNewLoMon. 

Before fieldworkoneachsite-, --Willbe 
workiqtherearcbserviqtheoperationswillcmpleteabrief 
Inedicalhistorydatasheetthatincl~thefollcrwinginf~tim: 

1. -,-d==m 
2. pqe, l=w% tight 
3. Nam of person to be Mtified in case of emxyemy 
4. Allprescriptionand raarr-presQcption mdications -ybeinrgm 
5. Allezyies 
6. Particular sensitivities 
7. NeedforandtyPeofcomxtivelenses 
8. Shmtmdicalhistoryi.ncludinglistofprariausillnesses 
9. NZmeofpemonalphysicianandphone 

Thesedata~willbefilledaztduringaninitialsi~safety 
trainingmeetingbeforeanyfieldworkbegins. Theywillbefiledin 
the fieldoffice, andtheirmhtemmewillbetheresponsibilityof 
thedesi~~sitesafety~~orhisdesi~(see~C 
for sample mdical data sheet). 

Intheeventofanincidentwfiereateam~becames~ 
toorsuffersfrcmanaa&esyqtmof exposuetositematerials& 
hastobetakentoa~i~,a~ofhis/her~~datasheet 
willbepmse&edtotheattendhgphysician. 

3.4 FirstAid for Iniuries ILnazmdmh Fieldwork 

Allinjurieswillbe 
-tely. 

mportedtothesitesafety~ineer 
Anaccident~rt(AppendixD)willbeampletedbythe 

safetymgineer forallincidents. 

Apanmmnt fhstwidstationwillbeavailableatl%e field 
office trailer. Aportablefirstaidstationwillaccmgmyea& 
fieldsaqqlirgteam. IXri~~~thesitesafetybriefing, project 
pezwmelwillbeinformedofthelccatimofthefirstaid 
station(s). 



P- -i 
/ When possible, site workem willrefrainfrcan~~first 

aidforseriaus~juryorillnessarrdawaitfor~arrivalofsubase 
professiaglalparamedicsatthesiteto~thea~~acltian. 
UKksstheyareini.mmIiatedanger,injured 
untilparzmh&cscanatteMtothem 

palZSOWwillnotbelIKX& 
same injuries, sudl as sevm 

cutsandlacerationsorknms,mayrequirei,xmdia~treatment. Any 
firstaidinstructiansthatcanbeabtainsdfropn~or 
paramediast before an ==Y=q-w squad arrives at the site or 
before~injured~canbetransportedto~~i~,willbe 
follmmd clcSf3ly. 

3.4.1 First Aid I?miW List: 

~first:aidkitsthatwillbekeptatthesitewillcxnrsistof 

typeofitem. !lhekitwillincludeatleastthefo~owiqitws: 
aweatherpmofconbmxwithirrdividualiysealedpacjcagesfar~~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Gauzemllerba&ages,1inchanI2inch 
Gauzeccqmssba&g~,4inch 
Gauzepads,2in& 
Adhesive tape, 1 inch 
F!a&lids,1imh 
WxtterflY bandages 
Triangularbandages, 40 in& 
Alnpules of ammnia inhal- 
Antisepticapplicators or swabs 
Burndxessim~andsterilizedtowels 
Suqicalscisso~ 
Eye d==ins 
E-Jv==Y eye wash 
-=?P=a OxMen supply 
llDurniquet 
Alcohol 
-percotiae 

. 3.4.2 Other Eknmmnw Eauume& 

Oneportablefire~havinga 
havim~aratingof2A,willbeconspicuously 
the site office. In addition, extinguishers - .-_. 
drilling rig duringsubsurfacesampli~~~ activities. 

ra- of 20-m and one 
ardcentrallylocatedat 
willbelccatedatthe 

portable =t&wkhm will be praperly ~CICJCJ~ india* 
impectiondatesand~~inaccordance withW&temmeand 
UseofFortableFireExthgu&ers II .Aspmsentedinthemanual, 
field~willbetrainedinfire~usebeforefield 
operations begin. 
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An~atanysi~,~asafireorchQnicdLrelease, 
might lrequim that sane appmpriawy timined site TAmrkers din!ct 
traffic on or near the site. Atlanticwuuldbeequi~todothis 
before subase emrgmcysqportarrives. Reflectivevests,flares, 
andflashlightstobeusedfortzafficcCxTbmlwillbekeptreadily 
available in the field office. 

3.5 Fbccrdof Iniuries IhcmredOnsite 

3.5.1 Occumtional Iniuries and Illnesses Form (aSHA 200) 

Allccaxpational injuriesandillnesses thatarerequimdtobe 
recozdeduMertheOccupationalSafetyandHealthActwillbe 
registered cn~Form200 (AppeMixE). Occupational injuries and 
il~wil~berecordedbythesitesafety~~within48hrxus 
ofoczmmceasis~bystattlte. 

3.5.2 Eb~lwer's Fiz& Rmort of In-jury 

Thisfonu(AppeMixF)willbecmpletedbythesitesafety 
engineerforallaccidents involvingworker injury atthesite. 
Follaklc-up~will~~investigatianofeachaccidentor 
near-lnissbythesafetyengineertoassure thatnosimilaraccidents 
thatmayleadto injuriesoccur. 

3.6 Emerrrenr?v Site Evacuation procedures 

Inordertombilizethe ---ee 
mcewaxytocopwithafhorotheremergency,aclearchainof 
authorityhasbemestablished. Thesitesafetyetqi3mxwilltab 
chargeof~lenaergencyresprmse activitiesanddictatethe~ 
that will be follcwed until Subase permmel arrive. The safety 
engineerwillreportianrediatelytothesceneofthe~,assess 
thesmiousness ofthesituation,anddirectwhatevereffortsare 
y-=yY~~~~ units arrive. At his/her 
~~,~safety~~alsomayordertheclosureofthesite 
activityforan indefiniteperiod. 

Allpmject peZ%IlMwillbeiX&XU&dOnpraper~~ 
respomepLmcedmBandlocationsofemerge3lcyteleph~rannbers 
duringtheinitialsitesafetymeeting. 

FO3?thOWSites 
where~ytwr,orthreepeopleareworkingsidebyside,theair~~ 
willnotbe-sary. Forthoseoperationswherehearingisiqaired 
or~arespreadcprt,thehornwillsaundcorrtinurruslyfor 
appmxin&elyl5seconds,signalingthatim&m 'teWacuati~0fal1 

isnecessaryasaresultofscfmeimnediateoriqer&q 
. Al.lheavyequipnmtwillbeshutdcnm,ardal1permmelwill 
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. evacuatetheworkareasandasseubleatapredetenmubed -,- 
the sitesafetymgineerwillgive~~ forinpl~ 
wha~acticms~~. Thesitesafetye@neerwillatted 
ambiletelephmeandcallforbackupassisbze. 

Ifatoxic-gasrelmsehasoczurmd, thesafetyengineerwill . 
detemmewhetheritis~ofthe~place. Ifthegasposes 
adaxjmrtothehealthandsafetyofthose assembling, an alternative 
meetixqlocati~willbeeatabl~ udernoc~will 
inmnirqvisitombeallowedtoenterasite&ileanenmqemyis 
occurrw. Visitirsorcbsmmm presentintheamaoftheemeqenq 
willbeinstructedto~~thearea~tely. 

Aftersolmingthealannandinitiating~~ 
pmceduw,thesitesafetyeqineerwillcheckatdatteqttoensure 
thataccessroadsarenot,-. If traffic (zontml is 
receseq, as intheeventofa fireorexplosion, oneofAtlarrtic~s 
persoarnelWhOhasbeentra~inthesep~ anddesignatedat 
thesitesafetymeetbqwilltakemerthesedutiesuntilemqency 
unitsarrive. Appropriatereflective WarningVeStSWillb-by 
permmel involved with traffic conQm1. 

The site safetymginee37willremin . onthesitetopmvideany 
-=w--dby--- 

Elwiththesituation. 
squads as they arrive to 

Ihesitesafetyengineerwillhavetheauthorityto~the 
fieldirnrestigatianafteran~~tlntilhe/she~itsafeto 
cmtinuethe investigation. Hewilldictateanychaqesinsite 
safetypracticeswhicharemade necmsaq by specific aspects of the 
emeqencythathas- orare~forpreventingeurther 
Elnergencies. 

ZhelocatianoftheSubaseNavalHospitalis~i~inFigure 
l-2. meruutetoLa- 
sham on Figum 3-l. 

andMemrialHospital(NewUMon)is 
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JSTALLATION RESTORATION STUDY FIGURE 3- 1 

NAVAL SUBMARINE BASE ROUTE TO LAWRENCE 

NEW LONDON 
GROTON, CT 

-12- 



4.0 

4.1 

its 

TRAINING . Healthandsafetv~ 
All of Atlantic~s field pemomelassignedtothisprojectand 

majorsubco&mctorshaveatten%datthenhimum a40hourhealth 
=f'=p g+$y courseasrequimdbyOSHAstandards.Also,a 

numberofAtlantic's s&nxvisorypexmmel haveCC&IlplChdtZhE?required 
eightlmrsuperViSory~CourserequiredbyosHA. Alistof 
Atlanticpemcmel identifiedtoworkattheSubasesitesardtitles 
anddatesofthesafetycourses thattheyhave attended arepruvided 

JohnRipp 
site safety Enginea 

clurtis- 
Fieldsupervisor 

CBarlesPierce 
Eknrirmrmental 
Scientist 

JmesL.Cutler 
Geologist 

OmRsF. IJ&rE 

WWbSiteworker~~and 
supervisor~m 

5188 

(RygieneSiteTYainbqCcmpany) 

Health And safety operations 
atHazadousMaterials Sites- 

w34, 
7/85 

) 

SafetyatHazardowM&erials 
Sites 

10/86, 
lo/87 

PmtectionandSafetyFor 9/88 
Hazaxbus Waste Sits Activities- 
HMMAssociates, Inc. 

Safety at Hazardous 2Qterials Sites- lo/86 

WasteSiteW&cerPmtection 
HST(HygieneSiteTrainbqcumpany) 

HealthandSafetyOperaticms 
atlhzardausMa~ials Sites- 
001mbia~reeneComunityCMlege 

HealthaMiSafetyTrainhgfor 
HazardcmsWasteActivities- 
Gera*ty and Miller Inc. 

HealthandSafetyOperationsat 
HazardousMaterialsSites- 
~lumbia-Greene&mmmi~c0llege 

-l3- 

lb/87 
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Thesetraining cam3eshavebenconpri.sedofclassrucm 
indm&bn, fielddemmtrations,useofrespirators,useof 
appmpriatepmtectiveclothiq,arx3writtenarxIfieldtests. They 
cover the follcwirrg topics: 

1. Identificationofhazardaussubshxm 

.Routesofexposme 
4. Tooricity of different substances 

effects 
ardtheirsynergistiC 

5. Practical considerations in health ad safety v 
6. Fhysicalpmpertiesofchemicals 
7. Refemmzsforthresholdlimitvalues(~~v),lower 

explosionlimits (IEL), tcxicitydata,cmssmferences 
8. TWmicalassistanceorganizations 
9. Airmnilxb.rqandsurveyinstsuments 
10. siteenbyandegress~ 
ll.Heatstxessmoni~~ 
l2.Ievelsof -m= 
13. ccntmlling ac=esstotJDTkzmesandotherconhnimted 

14. FCzLel Acvnntamination 
l.5. Ek&!mnt -tion 
16. Site/area safety planning 

BmpneatteMin~the courses were tested for the fit of their 
~respiratorand~trainedin~ingselfcoWhedb~thi.ncj 
a&$x$aa~)~~withandwithoutleveelAsuits. Thecourses 

Wtion. 
D Of, and discussed the pmmdures for, 

Hedlthardsafetytrainingisan~~ac=tivityatAtlantic. 
Yearlyrefmsheccurses or site-specific trainiq programs are 
presmtWasneededtohepfieldpermmel 
healthandsafetypractices. 

up-to-datewithpmper 

Thedrilling,geo#@calandradiationsurvey firmsczantra~ 
byAtlanticalsopmvideCEHAsafetytminingtotheirstaff.'Ihe 
contractorsandthenamesanddatesofthesafetycaurseSare 
presented belcw. 

GeraldKemauck Hazardous Materials X2/87 
Health arki Safety 

National Well Water 
Association 
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HawardBZilhl? Hazardous Materials 12187 

Healthandsafeiq 
q&&y&J- 
National well Water 
Association 

Brianwarren Hazaxdous Materials 
HealtiandsafeQr 

10/88 

lkdning - cwpon?ke 
Envm Advisors 

Donaldmncvan Various cuxrses at 4oHarosHA- 
nuclearpcwerplants 
intheNortheast 

scheduled for 11/88 

Lancy- 4oHcnlrHealthald 
SkfetyTrainingoaurse 

3188 

corporate Envm 
Advisor 

mtlcutter 4oHuurH!dlthand 
SafetyTrainingcourse 

3188 

oorporate Einvm 
Advisor 

JimCutler 4oHourHealthand 
SafetyTrainingcaurse 

3188 

aorporate Envm 
Advisor 

Larry Fredricks 4oHuurHealthand 
safety~course 

3188 

corporate Emrm 
Advisor 

Bret swiatek 4oHourHealthand 
SafetyTEdningccnuse 

3188 

corporate Envm 
Advisor 

WestonGeophysical corporationandRadiationSafetyAssociates, 
Inc. willpmvidethenams of anticipated fieldworbrswithsafe~ 
course names and dates prior to mobilization to the Subase. 

/““‘ 
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4.2 OnsiteTraininaPmqrm 

AftertheAtlarrticfieldofficehasbeensetupandlnitial site 
~ilizati~hastake3lplace,~beforearrydlrilling,surveyingor 
~lirrga~viti~,theAtlanticsitesafety~~will~ 
anonsitetrainingmetingforallpemmmelandobsewerswhowill 
beimolv~inthevarioussiteinvestigations. Thispmgrmwill 
ccverspecificpractices~pcrte;ntial~exls~toea& 
site. NopersanwillbeallawedtOworkat~siteunlesshehas 
atte&sdthistrainiqmetizqDuringthemeti3q,theSiteSafety 
Planwiu~~i~andcapiesgiventodlla~. Copieswill 
be kept in the field office th?m@mt the investigation. me major 
coqgmtsoftheonsitetrainirvJare: 

1. Reviewthesccpeofactivities foreachsite. 

2. I&viewof sxqeckdchelnicalhazards for each&.., their 
forms (hg. vapor, gas, liquid), and the 
theirpx=esenm 

wa3mixq signs of 

3. Reviewof patentialhazmqosedbydrillingandsanplirrg 
intheplwenceof undergrolndutilitiesandother 
unidentifiedhazards. 

4.c@erationalprocedures: 
0 control of site activities 
0 contmlofsiteaccessandperimter 
ozonesofhazazd 
0 levelsofprotection 
odetectiol?equiglaIEnt 
0 ~tionprocedtures 
0 specific precautions for drilling nmr buried 

tanks, utilities, ad xledical waste 

5.EheqencyPJmedmw 
o firstaid 
0 'slwqpqorannrnrications 
0 l~~~andtheirphonerarmbers 
0 evacuationpmcedwes 

6. Fit testing of all persomaontheir 
prior to comencing work at the site. 

pssonal respirator 

7. Ccqlete readiq of the Site Safety Plan followed by 
initialingofthe documenttoconfinntheeffort. 

Anynewpwsomelwhojointhe fieldirmstigationteamlaterin 
thestudyaremquiredtogothroughasimilarhealthandsafety 
briefing &fore they may participate in any aspect of the field 
Program* 
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Si~ificrulesand~ati~willbe~ized~~ 
thecnsitesafetymeetiq. mefollcwingrLlleswillalscbeposted 
intheAtlanticofficetrail~: 

1. 

2. 

3. 

4. 

Nosmkiq,drinkhg,eatingwithinreskicted 
(coreminted) zones. Ahalffacerespixatirismquimdtc 
bewornatalltimswithinthiszcme,unlesstwic 
vapoq/gaslevelsaredeterminedtobewi~~ 
safelimitsbasedonoqanicvapormterreadhqsnearthe 
subsurfaceworkzomsandthusdomtposeahealthhazard 
to worm. 

Alln?st,~,andsanitaryfacilityusewilltake 
place in%leanamas~~ outsideofrestricted zonesand 
wtion zones. 

Thoseincontactwith -ted soils or other materials 
thataret-imlghttobe ---go- 
~tionuponegressfmmtherestrictedareabased 
onthelevelofcxmhhationandbeforetheymayentera 
%lean am3agw or non-restricted area. Demnbdmtion 
pzeebes are dtaikd in section 5.8. 

ThesitesafetyengheerhasfUlauthoritywerstart-up 
andshuUcmofoperationsfmuasafetystaMpoinLHe 
wi.lldetemhewhether~tionsaretoo~ forwork, 
amihewillestablishtheworkinghoursatthesite. 

Additionalmetingswillbeheldifnecessitatedbychanging 
sitecmxYJ.itions,newoperation~, ortheentryofnew 
pemomelmfamiliarwithinportantdailysafetytopics. Arecord 
'willbe~ofsafety~datesarrdtapicsdiscussed(see 

- G) l 
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5.0 SITE $2u?Em PLAN 

ThenatureofconbmhntspresentattheSukasesitesvaryfrm 
site to site. This place establishes policies and procedures to 
pmtectworkms,basepemmel,amiothercontractmsardthe~lic 
frm the potential hazards pcsed by investigation activities at the 
subase. General subase information is presented and specific site 
descriptiansandpotentialhazardsaregi~for~ofthe~~ 
identified sites. 

5.1 lilQedAon 

Lccation:U.S. Naval Stibmrie Base PlanPmqaredBy:JohnRim 
(-)-~Lettyard,~ AtlanticCorporateSafety 

Officer 
Date prepared:Nme 1988 Plan Use:O1/01/89 - 12/31/89 

?heSukaseconsistsofa ppmxinately547 acres ofltiandis 
lorxtedoffRoutel2inmeTcwnsofI&yamu&czmtoIL~area 
fluraundirrgtheSubaseconsistsofpr~il.yresiderrtidldwellings, 
undevelopedland,andsoaae caarrmercialestablishmmts Thesiteis 
easilyaccessibletoenmgenqmsponse g?mups, both'within the subase 
andfrmareammicipalities. ANavalhospitalislocatedonthe 
Subase,andtheNew~Hospitalisl~~withinfaurmilesof 
tl=subjectPraperty* 

,Y----- 
~i.=w=Ene==, Inc. (Envimdyne) perfolnled an Initial 

AsBStudy (IAS) fortheSubaseandBsites for 
furulerstudykasedonpastreco~ofwastedisposalandpotential 
i.npctstobealthandtheenv' xtwment. ThesitesuXimatelyincluded 
forstudyaspartofthisproj~hwebeen~and~fiedfram 
the Envimdyne remmeMationbasedonfurtherNavydeliberations. 
wehran Engineem (Wehran) concludedconfinnationlevel investigations 
attheDPD0, AreaAIarWill, andOver BankDisposal Site, andbased 
onccllected2malytical data, recananended furthe investigation to 
fbllyassessrisksandpotentialrem&iationalternatives. 

llhisHAsPis~~in~j~~withtheField~1~ 
Pl~whichdescribesthefieldinvestigationprogram~~willbe 
perfonnedbyAtlanticEnvironmen talServices,Inc. (Atlantic)aspart 
of the Naval Installation Restoration Study. 
two distinct phases. 

The prqram consists of 
StepIisapplicabletosevenoftheeleven 

idmtifiedsitesaki involvesaprelhinaryassessmentaWinitial 
fieldsmpling pmgramtcidentifyifcontami.nationispresentand 
wamantsaremedial investigation. TheStep sitestobe 
investigated include: 
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1. CBC Drum Area (Sits No. 1) 
2. Rubble Fill at Bunker A-86 (Site No. 4) 
3. Torpedo Shops (Site No. 7) 
4. Gass Cove Landfill (Site No. a) 
5. oVerEEmkDis~cealp;reaNoxthea& (OEDANE) (Site No. 14) 
6. Spent Acid Storage and Disposal Area (Site No. 15) 
7. l?onns Gasoline statian (Site NO. 18) 

sf"pII isa~plicabletothe rewhingfaursites,where 
cmhmmkionwasi~i~by earlierinvestigations. Itinvolves 

l 

mvestigationsinom%rtodetemimtheextentofcnntmbaticn, 
assessheal~andenvircnrmerrtalriaksandenmluate~tion 
alternatives. meStePIIsitestobeinvestigatedinclude: 

1. Area A LaMfill (Site No. 2) 
2. Over Bank DisPosal Area (Site NO. 3) 
3. DPDO Area (Site No. 6) 
4. ImerEbse(nonumberdesignated) 

Relow are specific descriptions of ea& of the seven Sb+ I sites 
to be investigated. ThelocationofallsitesispmvidedinFigure 
l-2 while specific siti maps are provided below. 

5.1.1 

1. 

2. 

3. 

4. 

5. 

c!BcDnlmArea -SiteDescri*im 

LocationandAccess: Thesiteislocatedinthe 
no~sectionoftheSubase,adjacenttotheAreaA 
Landfill. AccessisavailableviaadirtmadfbmAreaA 
landfi.lloffWahooAverrue. Figure 5-l depicts a general 
siteplanshwhqfieldsaqlinglocationsandwcrkzones. 

. . 
~InfomationForSite: Detailed 
Preliminary x ==-lY NOIB 

SiteHistory/Status: TheIASidentified26 55-gallcndnnns 
ofmsteoil,lubeoil,anQaintmaterials. Scmeofthe 
dmmswmzobervedleaking. 

Atlanticperfomedavisual sitehspectiononcct&er20, 
1988. !Lbm~55gallondruIuslabelledas~hoil 0 wereobservedbehi&acmtractor~strailer.Accombq to 
theSubasePointofCB&act (FQC), WilliamMansfield, drums 
pmviouslysto~inthisareawere 
di@csedbytheNavy. 

===ddPraperlY 

Facilities on Site: Therearenostructuresonsite. 

BuriedUtil.ities:Undeqmmd utility maps have been 
reviewed frcanavailablemap&ngattheNavyDe~a&m&of 
Public Works office. No utilities were identified at the 
site itself. 
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ACTMM: 
Surface Soil Sampling 0 

LE(IEND 
NSTALLATION RESTORATION STUDY 

NAVAL SUSMAMNE BASE 

NEW LONDON 

QROTON, CT 

PROPOSED I EXIsTlNQ 

A SS-1 - $;wf;.” Soil -95- Existing Groda 

a Exposed Bedrock 

#?ROWYAlE SC&E 
RF- 4u 

FIQURB b- 1 

SITE SAFETY PLAN 

CBC DRUM BTORAQE AREA 

ATLANTIC ENVIRONMENT/L SERVICES, INC 
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6. 

7. 

5.1.2 

1. 

2. 

3. 

4. 

5. 

6. 

Topography: The siteislomkedonagmerallylevel area 
andsurfacedrainageflowsnorthtowards awetlandnorth 
~adjamnttoAreaAIaMfil.1. 

potential Hazadous Chemicals Onsite: Materials which may 
beencounteredincludewasteoil,petrolempruiucb, 
solvcmts, lubeoil, paints, andICEs. Thehaza~& 
associatedwiththesewastemterialsis sumarizedin 
Section 5.5. 

Rubble Fill at Bunker A-86 - Site Descrition 

riocation and Access: The site (Figure 5-2) is located in 
the north central section of the Subase on a hillside just 
smthoftheAreaAlandfill. Access is available off 
WahooAvenue. AdirtmadleadiqintoEbnkerA-86allows 
accesstothetapofthedispmalarea. Thesiteisalso 
locatedjustsouMofBuildi& 
IanIfill. 

FI$ormation for Site: 
X sketchy 

496 located at the Area A 

Detailed 
NOrkZ 

SiteHistory/Status: construdionwastemterialswere 
depositedatthis site. meIA!3reportedthemterialto 
beconcrete, asphalt,tarbuckfZtsandfi.l.l. 

DuringAtlantic~swalJcmerinspection (October 20, 1988), 
currentwastedisposdlwasobsewed. mewasteInaterial 
primarilycxmsistedofwloodchips, ash, andrubbie. The 
fill area slopeddmnhillandaneqty5 galloncanof 
momethanolaraine (corrosive), anempty galloncan of 
thorite (non shrhkhg conpouM for pat&&q concrete), and 
apaxtialfull55gallondrumofluboilwe&ok6ervedat 
thebaseofthe fill. 

Facilities Onsite: lherearenostructuresassociatedwith 
thesite. 

Tapogra32hy: The site islccatedona fairly steep slope. 
TheAreaALandfillislocatedoffsitejusttothenorth. 
WlnkerR86islocatedjusttotheeastatthetopofthe 
slope. 

Additional Information: Wh~ap~machingthesite fmmthe 
north,permmelshouldplanonclearingapaththraugh 
densetieqmwth. 
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LEVEL OF BACKUP 
bt2TIvII-Y: PROl’ECllON PROTECllOI\ 
Surface Soil Sompbo 0 c 

f *- WORK ZONE 

LEaEND 
INITALLATION RESTORATION STUDY . 

PROPOSED EXltTINQ 
NAVAL SUBMARINE BAIIE 

NEW LONDON A ss-1 - Surface Soil -95 - Existing Grade 

GROTON, CT 
Sample 

a Exposed Bedrock 
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APPROXIMATE SCALE 

FIQURE 6-P 

SITE SAFETY PLAN 

RUBBLE FILL AT BUNKER A80 

ATLANTIC ENVIRONMENT& SERVICES, IN< 



7. FotentialHazardousChemicalsonSite: Fotentialhazamkus 
materialsmay includesolvents, petroleump~,waste 
oil, and ash. 

5.1.3 TQrDedo ShcC6 

1. Lccation and Access: Thesite is located inthenorthern 
sectionoftheSukaseneartheNotiLdke F&creation Area. 
Siteaccess is available fmmTritonAvenue andthe site 
plan is shcwn on Figure 5-3. 

2. Existhg InformationforSite: Detailed X 
PItXliminaryX SbMY - N-- 

3. Site History/Status: Thesiteisusedasatcrpedo 
overha~andundersea weapons administrativeardquality 
assurance facility. Building 325 was built in 1955 and 
Building 450 was built in 1974. Prior to 1983 when 
municipalsewers wereinstalled,both3mildingsusedseptic 
lea&fields for wastewater dkposal. Building 450, 
hmever,wasbuilttoretainhazaxdouswasteinaspecial 
wastetankandreportedlyonlyd~icsewageenteredthe 
septicsystem. Accid~taldischargesorvarioustorpedo 
fuels, solventsandpetrolemproducts may have owurred 
via floor drains, sinks ti lavatory facilities. 

4. FacilitiesOnsite: Buildings 325, 450 and 477 are located 
onthesite. Anaccessrcadentersthesiteonthe 
~ccrnerfmnT&onRcad. 'Iheaccessmadand 
pavedparkingareasoccupymstofthelevelareaaraunl 
Buildimjs 325 and 450. Building 477, on the northeast 
portion of the site is a storage building. 

5. EUriedUtilities: Awhermainislccatedinthecenterof 
thesite fmnthesouthernsideofBuilding450tothe 
7 side of Building 325. An electrical line 
tsteds easterly fmn the north side of EUilding 450 to the 
east side of F&Ming 477. sanimqVewerlinesexistbut 
couldnotbelocated. Theutilitieswillbelocatedand 
marked prior to field activities and are shown on Figure 
5-3. 

6.P~ography: lheareawasp~iouslyaquarryandis 
relativelyflatinthe~~ardparkingareaswitha 
steep6Ofootbdmck facetothenorthandeast. Drainage 

m- 
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l8TALlATloN ResmRhnoN8luDY~ PlauRe84 
Nmwm~~~w we PROPO8M ela8llNG SREWFBIYPIAU 

A w-1 
NewmNooN 

Bdfmat ample -96- rrlsun# Bed0 ToRP8DowloP8 

(HQTOYCI 
‘ g&p- “ete 
0 TB-lTmtmm%g 

m e&mad Bedroeb 

----- AllANN ENVtRONIAENI3L SEWKZS, INC. 

-24- 



7. 

5.1.4 

Fotential 
lI&&dlS 

P+=ts, 

HazardousChemicalsOnsite: Typicalwaste 
mayincludevarious fuels, solventsandpetmleum 
specifically, Ottc fuel, alcohol, jet fuel, 

mineral spirits, l,l,l-trichlomethane, trichlomethylene, 
toluene,MEEC, freon,hydraulicandmtoroi.ls. 

Goss Ccve Landfill 

SiteDwxipticm 

1. 

2. 

3. 

4. 

5. 

6. 

Location and Access: The site is located inthe 
~se&ionoftheSubaseadjacenttoGcss Cove 
and the Thames River. Access is availableviathemain 
erbancetctheSubaseonCrystalLakeRcad. Asitemapis 
tshcwn in Figure 5-4. 

. 0 Bustmg Information for Site: D&ailed 
Preliminary x sketchy NOIX 

site History/status: 
1946 until 1957. 

TheGossCoveLandfillopsratedfrom 
The IAS reportstatzdthatthenajority 

ofthedhposedxtaterialconsistedofinc' meratorashard 
inert rubble. No visible surface contamination was 
dccmmtedatthetimeofthisstudy.AccordingtothePOC 
appmximately14gasholders (gas cylimkrs) were f&at 
thesite~~theexcavationofautility~inthe 
xnusemaccessroad. onetankwasfoundto3Jeleaking 
Prapane. TheccntentsoftheremaininggascyliMersis 
nctlmown. BasedonthefiMingofthegascylinS2rsi.n 
thelandfill, andthe factthat itservedasthelandfill 
for the Subase for ten years fmn 1946-1957, the exact 
natureofthediqosedmaterialsis not defined. 

Facilities Cmsite: 
locatedatthe site. 

The Nautilus Museum (Building 571) is 

fronaM.Sstyuckrre. 
Fotablewaterandpcwer isavailable 
Appnxcimtely 60% of the site is 

pavedparking, 10% ofthesiteisoccupiedbythemuseum, 
andthemminingareaistheold~~~~idence~oxcester . 
raiLmadlinewhichformsthewestern 
site. 

l3omdaq of the 

BuriedUtilities: Appmxirt&eutili.locations are shown 
on Figure 5-4. Utilities includewater, sewer, stonn 
drainage an3 electric. Astonnsewermintichsemesthe 
southemportionofthebase islocatedinthedriveway 
areaofthe lnuseum and dIis&aqes into the !IhanEs River. 

Fbckledgewasobsemedinthe 
northeastern secknofthe site. GossCoveislocatedto 
thesouthofthemuseum. 
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7. 

8. 

5.1.5 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Additional Information: TheTownofGrotonSewagePumping 
Station is lccated offsite to the east. 

FotmtialHazardousChemicalsOnsite: Typicalhazaxdous 
mstespresentrnayinclude: p&roleumprcducts,medical 
wastes,ash,ccmpm=sedgascylindersarxholvmts. 

OBIXNJS - Site Descritiion 

lhcation and Accxss: The site (Figure 5-5) is located in a 
heavilywoodedareanorthwestof AreaAlardfillonthe 
sidewallofanatural ravine. AdirtroadoffTriton 
AverrueneartheweaponsstOrageareaallawslimitedaccess 
to the site. 

Ekisting Information for Site: D&ailed 
preliminary x sketchy None 

Site History/Status: TbeORDANE(OverEkmkDisposalArea 
Northeast) site is located belcw a very steep hillside. 
AccoMingtotheEhvimdyneF&qort,thesitehasnotbeen 
used for diqosal purphes since 1972. DecayedfiberdnmIs 
wereobsemedduringtheEinvirodyne initial inspection. 

Avisual site inspectionwas perfonnedbyAtlantic 
personnel* FiberCkUlUC!oVZsaIId~metaldIXlIII~ 
obervedonsite. Adrystreambedissituatedtothesouth 
andwestofthesitewhich flows fmmtheAreaAWetlar& 

Facilities Onsite: Nostructuresarelocatedonsite. 

BuriedUtilities: No buried utilities are near the 
site. 

Tapograph: ?hesiteissituatedonasteepslopeand 
drainstothesouthandwest towards ‘the Thames River. 

. EbknbalHazardausChemicalsOnsite: Hazardousma~ials 
WhidlllBybeencourrtered onsite include: wasteoil, 
petrolempmductsanUmK?nts. 
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5.1.6 

Site-: 

1. LccationandAccess: Thesiteislocated inthe 
southeastern section of the Subase adjacent to Eklilding 
410. Siteaccess is amilable frcmTangAvenueandthe 
site plan is shmn in Figure 5-6. 

2. Existhg Information for Site: Detailed 
preliminary X m-Y None 

3. Site History/Status: TheIASreportsthatthissitewas 
used prior to and for several years after World War II for 
theaverhaulof~~batteriesandthestorageof 
wastebatteryacidsinarubberlinedti~tank. 
Thebatterieswereplacedona concretepadnexttothe 
tank where scane acids reportedly leaked. The acid 
batterieswereplacedinthetankaMwhenfull,itwas 
pmrpedtoatanktru&fordhposalatAreaALandfill. 

4. FacilitiesOnsite: l34.lildings 409 and 410 are located 
adjacenttothe site. Fotablewaterisavailableframboth 
ofthesesm stoxmsewersarealso1ocatedtothe 
northandsouthofthesestructwces.UndergrcRlndsewer, 
watermain, aMelectriclines are shownonFigure 5-6. 

5. EQriedUtilities: Al2hchwatermahislocatedadjacent 
tothenorbastcornerofEuilding409. Sanibrysewer 
linesarelocatedtothesouthofBuilding41Oand4O9. An 
electricallineissikzatedbetweenthe~~. The 
utilities will be marked prior to field activities and are 
shown on Figure 5-6. 

6. -*YE The site is paved and relatively flat. 
DrainageentemstomcatchbasinsinandamuMthesite. 

. 
7. Fblzedl HazardousC!hemicalsOnsite: Typicalwaste 

materialsmayincludeacids @metals (lead). 

5.1.7 Former Gasoline Station 

Site Descri&on: 

1.mcationandAccess: Thesiteislccatedinthemadway 
andparkingareajustsoubofBuildingl64inthecentral 
westemsectionofupperhse. Siteaccess is a&able 
frcmGrenadierAvenueandthesi.teplan is shownonFigure 
5-7. 
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2. 

3. 

4. 

5. 

6. 

7. 

Ekist~Information forthesite: Detailed 

PreliminaryX ==f=hY - None 

Site History/Status: ?hegasolinestationmsinoperation 
frcm 1940 to the early 1960's. Accox&q to old site 
plans, tw0 8,000 and one 10,000 gallon undergrcxlnd gasoline 
tankwerelocatedonthesoutheasternportionofthe 
site. Inadditiontothegastanks,anundergraclndwaste 
oiltankwasloEkedlmderthenom~ lubrication bay 
floor. ThegasolinestatianwasdemlishedbeWeenl962 
arkI 1964. 

Facilities Onsite: EkdMirq 164 (Dealey Center), 168 (E&se 
(-W-l and96 ( counselingandAssistanw~)are 
located-adjacenttothesite. Thesite ispresently 

. completelypavedandsewesasparkingforthe~ 
buildhqs,aswellasaportionofGrenadierAvenue. There 
arenoevidenceormmnants of the former gasoline station. * 

BuriedUtilities: AwatermainislocaWadjacenttothe 
south side of Grenadier Avenue. A sanitary sewer line 
cmssesthesitediagonallyfmnthenor&mst wrner of 
Building96tothetzioMm& co- of Building 164. An 
undergrrxlndelectritiline 
site fmmthe 

cmssestheeastemedgeofthe 
smtheastcomerofbuildirq164 thrmghthe 

centralportionoftheparkinglotontheeast sideof 
Eiuilding 96. lkeutilitieswillbemarkedpriorto field 
activities and are shown on Figure 5-7. 

xphy:, The site is relatively flat and is entirely 
. Dramageentemthestonucatchbasinsinard 

araundthesiteanddrainstotheThamesRiver. 

FbtentialHazaxdousChemicalsOnsite: Typicalwaste 
materialslnayincludepetm1empmducts, waste oils, 
solventsandlnetals (wasteoil). 

The fourStep sitesaredescribedas follcws: 

5.1.8 Zbxa A Landfill - Site Descritiion 

1. Lccation and Access: Thelardfillsiteislocatedinthe 
norbea&znsectionoftheSubasewestofthedeployed 
personnel parking -* BecausethedrainagefxanAreaA 
Lardfillflawsintoalargewetlanddirectlytothenorth, 
this entire wetlaM will be considered for the purposes of 
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healthardsafetyaspartofAreaALandfill. Also, the 
damgmdientdrainagewaywhichincludesNorthLak;eandtwo 
streambedsiscmsider&partofthissite. Figums5-8A 
and 5-8B shuw the areas associated with Ama A Lardfill. 
It should be noted that Atlantic~s base of qerations will 
bel~~inthecon~~rlaydcrwnareawhichisonArea 
A Iandfill. 

Accesstothelandfill, wetlandandbaseofoperationsis 
available off Wahoo Avenue. Accesstothedrainageways 
andNorthLakeisfrcrmTritonAvermeandsharkBaul~. 

2. Flxisting Information for Site: Detailed 
preliminary X skekhy None 

3. Site History/Status: 
to 1957 until 1973. 

The site operated as a landfill prior 
Typical .wasixs dispcmd onsite 

i.ncludedscrapwood,meblandwastec&mi~s. Aconcrete 
padwaslocatedonthefonnerlandfillalongthew0cdland . 
tothesouth. Thi.spadwasusedtostore"hazardcxls" 
infiustrial waste. AccoxdingtotheIASreport,42steel 
drums,87transformrs,and6Oto8Oelectricswitcheswere 
cbemzdonthepad. X&cswereevidentcmirqfrumtwo 
transformers(mineralsandPCE3)andsenreralswitches. The 
reportalscidentifiedomqestainedsedbmts presentin 
theluarsh,apetrol~slickon~surfacewater,andan 
iridescentgmenhuewas observedonthe edgeofthe 
marsh. ?ZleIASreportstatedthatattheedgeofthe 
larbdfill,whichbordersthewetlar&steeldrums,oxyg~ 
candles, wood, metal, concreteandtiresFFere-ed. 

WGhranEngineerirgconductedafieldsm@ngpmqram 
whichinvolvedtheanalysisofsurfacewateranisurface . 
zzMme&sinandarcrcndthewetlard. Methylenechloride, 
phenolsandn&.alswerenotedinsurfacewaternearthe 
lammll. ~lynuclearamnatich@mca&oncqm& (Pxi) 
wereidentifiedinthewetlandacro5sfrcmthelaMfill 
adjacenttotheweaponsstoragearmardindowngradimt 
streams. Sedimentsinthewetlandnearthelandfillhad 
n&hylenechloride,metalsamitoluene. pesticiaeswere 
notedinallthesedimntsamplestakeninthewetlarrd. 
PAHwerealsofouMinsedimentsa-thewetlandfmm 
thelandfillaswellaselevatedcyanidelevels. 

Atlanticpexsonnel impecbdthesiteonSeptember30, 
1988. Orangewloredlardfillleachatewas,abserveddlong 
thetoeoftheslopeofmelandfillextemngfmnthe 
diketoandiElLldingareaS along the aeplayea parking 
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area. Thesideslope faceofthelardfillhadbeencwered 
with fill (therefore, thematerial inthelandfillwasnot 
visible). Sand bags anA contractor~s cq+mat is 
curlzentlystotionthelandfill. Otherequi~,several 
transfornkers,~ lrelnmedund~storagetankare 
locat&ontheconcretearea. 

4. Facilities Onsite: Fwwer is availableatthelardfillin 
E!uilding 496 and in nmmrous 1ocationsa~~~MNorthLake. 

5. -my: Thetopogmphyof AreaALandfillis flat 
apparentlyaman-madeareawhichhasahillsidesl~~ 
downtothesitefmnthesouthardaslopedudnfmnthe 
sitetothenorth. Thewetlandtcthenor&isalsoflat 
asaresultofthecreationofanearthendibtohold 

' SfiPoP& ==&-a frcwbot&th-&tllt&= 

smallwa~edstoneflowspastNorthIakeamIeventually 
into a flat apen spa- where the Subase golf course and 
recreational a.reasarelccatedardtheotherflcwstothe 
DPD3 site. 

6.F&entialHazardousCIl1emicals Onsite: Fwtmtialhazardous 
wastesmay includesolvents, acids, petmleumpmducts, 
medicalwastes,pesticides,msteoils,FCBsard 
lUiS&LlaneouS constructionmaterials. PAHsinthesedimnt 
ofthewetlardmaybefromcoaltarindredgesp0il. 

5.1.9 Over Bank Dismsal Area (OEUQ - Site Bscritiion 

1. 

2. 

3. 

Xmation and Access: Thesiteislccatedinthe 
no&heasternsection~oftheprope&yadjacenttoAreaA 
Landfill. Access isavaila.bleviaadirtmadoffWahco 
Avenue. Thedbpcsalareaissituatedtcthemuthwe&of 
theearthendi)ce. Figure 5-9 depicts a site plan. 

ExistingInformation forSite: Detailed 
prelm x slcetchy NOIE 

SiteHistoqBtatus: &zordingtothesitehistory, the 
areawasusedas adispsal site fram1957until 
appmxhately 1975. The IAS identified 30, 2OO-gallon 
steel fuel tank5 onsitewithnomarkings. Rrightoraxqe 
0rganicsedhentswereobsemedatthetimeofthe 
investigationinthestream eInanati.ngfroanbeneaththe 
diEpsalm. 

. 
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Prmioussaxplingeffortsintheareas justdmrqradientof 
theORDAdete&edmethylenechloride, phthalates, aM 
metalsinthesurfacewater. Sediwntscontainedbenzene, 
methylene chloride, toluene, pekicides (4,4 DDD, 4,4 DDE 
ad 4,4 DDT.) and metals. 

Atlanticpersonnelvisuallyimpe&edthesiteonSe~ 
30, 1988. Oldtele@onepoleswithcmosote, 200 gallon 
steel tanks, scrap wire rolls, severalEnorty55gallon 
drums~othermetalandwoodmaterialwereob6ervedat 
thebaseofthedisposalarea.Awaterdis&argeruns 
thmughthekaseofthedihtothewetlandbslowthe 
diq0salareaforfnhqastreamwhichdrainstom&sthe 
ThamsRiver. Thestreamsedhmtshadabrightoraxqe 
rust color. 

4. FacilitiesOnsite: Thereareno s?xm&ms or facilities * 
duzectly onsite. 

5. -MY: Aman-mdedihabutstheprapertytothe 
east. Thesiteslopessteeplyfrcaathispointintoa 
low-lyingwetlands. 

6.P&entialHazardousQxsmicalsOnsite: Duetoits 
relationshipwithkeaALaMfill,hazardcuswasteswhich 
=Yb encounteredmuldincludepetmleumpm%~&~, 
solvents, pesticides, FCEk, PAHsandn&als. 

5.1.10 DPD3 Area - Site Descrhtion 

1. 

2. 

3. 

LocationandAccess: Thesiteislccatedinthe 
northwestern section of the pmpsrky (Figure 5-lo), 
adjacenttotheThamesRiver. Access isavailablefmn 
Amberjack-d. 

~~omat$nforSite: Detailed 
sketchy None 

Site History/Status: ThesiteopmzatedasalaMfilland 
waste bumi.ng gmund area fmm 1950 until 1969. The 
matx?rialswhidhreportedlywere~ardlandfilledwere 
prharilyconstructionmateridLsandnon-salvagablewaste 
items. presently, itoperatesa.stheSubasesalvageyard. . AccordingtotheIASreport,fluraurdvlg surfacesoilsmay 
have~contaminatedbyleaksorspillsofpetroleumor 
baste tzhemicals during onsite operations. 

meWehransamplingprogralnconsistedofdrillingthree 
boringsintheDpDoarea. The'soil samples showedPAHs, 
llketals aIxIchlomform,1,1dichloroe~, 1,2 
dichloroethme, mhhylene chloride, toluene, l,l,l 
tri&loroethaneandtri&lomethylene. 
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4. 

5. 

6. 

7. 

8. 

Avisual site inspe&ionwasperformedbyAtlantic 
persomd on Septenber 30, 1988. An oil tank was cbserved 
adjacent to the northern section of Building 479. 
~uhmarinebatteriesarestoredadjacenttothexzklroad 
tracks. Bui.l* 479 ad 355 are located on a paved 

Building 491, a concrete structure Mhich is used for 
Ek!ll aneousstorage,andan&alhailingoperationare 
situatedonagravel area. Sbxcture385nolong~exist.s 
onsite. A former waste acid handling facility for battery 
acidswaslocatedonthenorthporkimofthis siteas 
shown on Figure 5-10. Itconsistedofabelcwgrade, 
ruberlinedmetaltankwithpipirrgleadingtothesouth. 
misinformationwasdetenni.nedfrmn~~plans 
reviewedbyAtlantic. 

Facilities0nsite: Therearesixstmkums locatedonsite 
(Euil~ 353, 355, 385, 397, 479, and 490). Potable 

water is available frm structures 353, 355, 385, and 479. 
' Sanitaxy sewer access is available frcan Buildirqs 353, 355, 

and 379. Stonusewerlinesarelocatedtothesouthof 
Buildings 355 arn3 397. 

BuriedUtilities: Electricutilitiesarelocatedonsite 
theywillbe marked prior to drilling activities in 
locations app xaximately sham on Figure 5-10. 

Topography: mepropertyisgenerallyleveltiislocated 
alongthe shorelheofthem.amsRiver. 

Additional Information: Acco~totheIAsreport,this 
generalareaissubjecttoflocdingandthereispotential 
forhazardcxls~terialstobel~~intotheriver. 

PotentialHazaMousCZlmnicalsOnsite: Hazardouswaste 
hherenttothissitemayincludepetrolempmducts, 
waste chemicals, solvents, acids, volatile arumatic 
c!mpcWs,PAHs,PCBs,andpesticides. 

5.1.11 Lcwer Subase - Site LGscritiion 

1. Iccation aM Access: Thesiteislocatedinthenorth 
westemportionoftheproperty. Albacme~pmvides 
dizectaccesstothesite. Thesiteisbcur&d on the west 

2. Existing InfomationforSite: Detailed 
Preliminary x -=MY None 
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3. TheLmerSubaseistheoriginal Subaseand,hence, its 
history dates back to 1867. M&t of the constructionwhich 
tcok place appears to have ocalmed in the early 1900's 
(late 1910's and early 1920's) with major expansion between 
1935 and 1945. FUeloil isthemajorcontaminantonthe 
LowerBaseandpotentialsoumesaresmmarizedbelcx 

Buildincf 79 Waste Oil Pit - is located adjacent to amajor 
portionofthecontaminati~identifiedinthewehran 
report* Thisareacontainedarailroadspurontich 
dieseltrainengineswereservi~ Theservicearea 
includedapitintowhi~wasteoilandsolventsdrained 
duringthecleaningandsf~~icingofthedieselengines. 
Thepitisnolangerinuse~hasbeenfilledwiti 
concrete. A~ilablebuildingmapsshowa subsurfacedrain 
pipe from the pit m outside the building faundation 
towaxd AlbacoKe Road. Thedischaqelocationismdefined. 

Tl3eFme.r Plant Oil Tanks -wereloca~~onthe . 
~BaseandhavebeeninaperatiansincewOrldWarII. 
Thefourtankswhichwere recently replaced had a 170,000 
galloncapacityeachandwere constructedofconcrete. 
Tan&AandBcon~in#6gradefueloilwhichispumpedto 
thEmfroanthetankfarmsonthenorthendofthebase. 
TankCcontainsdieseloil,andTankDwntainswasteoil. 
fmnthepowerplantbilgewateroil mcoverysystem. The 
fuelandwasteoilisusedinthepuwerplantboilersto 
generatesteamandel~icityforsupport~ti~on 
thelowerbase. Mr.Mansfieldreportedthatwhenthese 
tankswerereplaced, itwasapparmtthatoilleakage 
ocaxred. Thetankswerereplacedaboutsixmnthsago. 

Fuel Oil Storaqe Tanks at Buildim 107 - The five storage 
tanksareundergrourdandnexttoapavedparkingarea. 
~tanksarecorxreteandhavebeeninusesincepriorto 
World War II. Three of the tan& (E, F, and G) each have a 
125,000 gallon capacity and are used to store diesel fuel. 
TanksKardL~ea25,OOOgalloncapacityardareusedto 
storelubeoil. The tanks are still in existence. 

Fuel Oil Distribution Svstem - consists of - #6 
anddiesellinesasshownonFigure5-ll.Thelinesare 
us&totransmitbarg&oiltothepowerhmse,tothe 
tanksundertheballfieldnearthemaingate,andtofuel 
shipsatthepiers. 
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In 1979, the Navy Embmmental flzpport Office (NESO). 
wrhctedaninvestigationoftheLuwerSubasetodetesini;ne 
thesourceandextmtofoil fcundinthesoils inthe 
riverfront area. Atotal oftwelvemnitoriqwellswere 
installedamo5stheLmerSubaseasparCofthe 
i.IlWStigatiOn. Thestudyfoundcontaminationnearthe 
pmmbusetanks,araundthetankssouthOfBuilding107, 
and northwest of Buildirq 79. merewasanabardonedwaste 
oilpit~~~wrilding79whichevidentlydrainedinto 
the~soil. Theoil. fou&inthevicinityofBuilding 
79wasconcl@edtobealubricatingoil. 

IheNFsoreprt-the mtofthewaste 
oil pit (it was later backfilled with concrete) and the 
installation of a recoveq well system. The system was 
operateduntilmstoftheoilwasapparentlyrecovered. 

. wehranwas~ a confirmation study for three sites 
ontheUjqerSubaseduring1985 and1986, whenoilwas 
fe by Navy personnel intheconcreteutilitytrenches 
aMImanholesontheImerSubase. Wehraninstalledfive 
additionalmnitori.qwells inthevicini*ofBuilding79 
todeterminetheextentoftheoil contamination. The 
W&raninvestigationconcludedtheoilczo&mimtionwas 
prbnarilytothenorthofEUilding79 andconsistedof #6 
fuel oil. 

Atlantic investigated the site on September 30, 1988 aM 
wasunabletoobeemetheabadomd 
ofthebuildhqlayout. 

waste oil pit because 
Atlanticrwrisitedthe site cm 

November 7, 1988 and &served the interior of mmerms 
manholesandnotedoilcontaminationonlyintheareanorth 
of lxxilding 79. 

4. FacilitiesCmsite: Btablewater,electricalandsanitary 
facilities areavailable frummny sources intheloclrer 
base. 

5. Buried Utilities: meenthlcwerbaseissewed~, 
water, steam, fueloil, sewerandtelephonethruughburied 
utilities. TheaMilableutilitymapswillbe~i~~ for 
placement of borings/wells and Subase persom& will be 
contactedtoclearandmarkutilitylocations. 

6.-y: Thesite isgemmllylmzlandislocated 
adjacenttothepierarea. 
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. 7. MZntial.HazardousChemi~sOnsite: EMenQal hazardous 
materialsmyincludewasteoil, solvents, #6 fuel oil, and 
diesel fuel. 

5.2 Entry Objectives 

TheHASPwasdevelapedtoprovideapredeterminedl~of 
safetywithcontingenr=iestturingnonintrusivetesting,drilling,well 
installation,well~~~t,soil~l~,sediment~l~,and 
CjrouM water sapling activities,at the Subase. The purpose of the 
fieldinvestigationistodeternunetheextentandsourceof 
con~tiononsite, assessenvimmmtalandpublichealthri..sh, 
andevaluateremdial actionplans. 

5.3 Authorized Site personnel and Their Resmnsibilities 

The follming 
personnel 

responsibilitieshavebeenassignedtothe 
i.dicated below: 

(Note: one mrson-mav be resmnsible for more than one job function.) 

Project flkam Leader: 
SiteSafetyEngineer: 
RG?COrdkeeper: 
FieldTeamLeader: 

FieldTeamMembers: 

Paul wlrsess 
JohnRiti 
Curtis IQzsner 
Curtisl&mmer 

CharlesPierce 
Malcolln Webster 
JamesL.Cutler 
LvnnMetcalf 
Terry Tavlor 
W. Curtis Nichols 
Michael Neidl 

Authorized NavyRepresentatives: 
William Mansfield (Point of oontact) 
JamesFitzrxkrick 
AdrienneTownsell(EtqineexinCharye) 

state/Federal AgenqRepresentative~: 

Contractor(s): WestonGeophysical,Inc. 
EastcoastDrilling,Inc. 
LaFhnkoisewel1mil1ing, Inc. 
Radiation Safety Associates, Inc. 
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5.4 Control of Site Access 

1. The site safety engineer will be responsible for controlling 
accesstoallworkareas~contaminatedzonesanthesite. 

2. ~siteswhicharethefllbjectoftherestoration~ 
havebeenidentifiedaccordingtorestric=tedzones, decontamination 
zones, ard the support zone(s) (%leaxP areas, such as the field 
office or laboratory). T¶~eseamasareindicatedontheindividual. 
site maps and are descriJxd as follows:. 

a. RestrictedZones: 

1) Inareas ofexcavationincludingsurfacesoil 
sm@ng,theworkisdefinedasachlearouMthe 
saqle point or drill rig with a radius of 20 feet. 
Only authorized site personnel willbeableto enter 
this zoneurdertheappropriatelevel ofprotection 
duringsamplingactivities. 

2) Theentixewetlandanddrainagechamelsassociated 
withAreaAIandfill. 

b. Decontamination Zone(s): 

1) Fersonnel decontamination will also be conducted near 
the site office area. 
sign. 

Theofficewillbemrkedbya 

2) Allheavyequi~anddrillingtcolswillbe 
dwxntaminatedatacentralizedarearwarti site 
officetrailer. Al1sedimentandwaterfroanthi.s 
operationwillbecontainedandstoredindnmsprior 
to disposal. 

c. j3uppcrt zones (clean areas): 

1) The Site office will be located at a field trailer at 
thecontractorlaydownareaonAreaALandfill,see 
Figure 5-12 for location of base of operations. 

2) ~~tstoragelocationwillbesi~~adjacerrt 
to the site office. 

3) Portablerestroomareasrmrthesiteoffice 
trailer. 
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IN8TALLATION RESTORATION STUDY 

NAVAL SUBMARINE BASE 

NEW LONDON 

QROTON, CT 

PROPOSED 

LEQEND 

EXISTINQ 

-95- Existing Grade 

FIGURE 5- 12 

SITE SAFETY PLAN 

LOCATION OF ATLANTIC’S 

BASE OF OPERATIONS 

ATLANTIC ENVIRONMENTAL SERVICES. INC. 
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Maps of the base of operations and 
delineatingthevariousareasdes&.bed 
follc%&g locations: 

~choftheelevensites 
abmewillbepcetedatthe 

FCC's Office 
Atlantic@s Site Office 
Subase Securitv Office 

Ifsiteconditions~~apthat~changesintheestablished 
zones, theNavypoCwillbenotifiedimmediately. 
revised, ardameetingwillbeheldforsite 

The zones will be 
persaMeltOitlfOKllltie.lIl 

ofthechanges,thereasonsthatcaus&themtobemade,ardanynew 
healthardsafetypracticesthatmightbeneaessary 
altered site cotitions. 

as a resultofthe 
Thesitemap6willberevisedtoshowthe 

newconfigurationofcontmlledareas. Thenewmapswillbepcstedat 
thel~~~listedabwearda~~tothe~oftheHAsPkept 
in the site office. 

5.5 Evaluation of potential Hazards at the Associated Sites 

The major waste types expe&edataSubase site, basedonpast 
operations, tithe primary hazardsofeachareidentifiedbelow. 

Waste Sources: 

Potential Imations: 

Form: 

(zlaracteristic: 

oarrtainmE?nt: 

WasteSoumes: 

Rkential Locations: 

Form: 

Charact&.stic: 

AllStepIandStepIIsitesexceptforthe 
ggnt Acid~b~gexard Dispcsal Area 

Sludge X Solid - 

Czmsive IgnitableX 
Volatile X Toxic 

Radioactive 

- -r 
- Reactive- o&F- 

Drum?Pit? (Buried)F0xJ~~goon 
Abovegmundtank 
soils x D&ris-- 

Belowg2mundtank~ 
--.- 

MEDICALWASTES 

GossCbveIandfill, OBDmE, mALandfill, 
O=andDpDo 
-- r,iquidX Sludge - Solid J 

Corrosive Ignitable Radioactive 
Volatile -Toxic x 
unknown x 

ReiZive - othec-- 
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waste sources: 

Potential~tions: 

Form: 

(Illaracteristic: 

WasteSmmes: 

FQtential Locations: 

Form: 

Characteristic: 

. 
-t: 

waste sources: 

potential Lacations: 

Form: -- Liquids Sludge - Solid 2 

Umractwistic: Corrosive JC- Ignitable Radioactive 
Volatile 
unknown z 

Toxic X GGGtive- Other y 

Containmenti 

Drum X. PitA (Buried) pond- faqoon- 
-em-- m=Jgraund-- 
soils ? Debris X Other- 

PRJ3PANEORCEHER axm?EssEDGAsm 

AreaAIandfill,GossCoveLandfillandtheDPDO 

-x L&quid- Sludge - Solid - 

Corrosive Ignihble~ 
Volatile X Toxic- 

Radioactive 
Reactive- oth=.- 

uliknown - 

-- Pit 
AbovegmundGii 

(Buried)pOnd~ Tagcon- 

soils - Debris-- Y!zzy-- 

PAINTPRQEEIS 

All sites 

Ooxrosive 
Volatile -T 

Ignitable Radioactive 
Toxic x lG&ive - -T 

Unln#xJn- 

Druln? Pit 
AbovegmundtZi 

(Buried) Pond - Wmn - 

soils x 
mmgKxlrd-- 

Debris-~ other- 

ACIE 

SpentAcidStorageandDisposalArea,AreaA 
Landfill,DPD3 

Drum? Pit? (Buried) pond- TaqOOn - 
Abovegmuxltank Bi?lOWCpCKUldtank~ 
soils x Debris-- m--- 
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/““” waste sources: wzmE/LmE OIL 

Potential Locations: All sites 

Form: Gas- LicpidX Sludge X Solid - 

characteristic: Corrosive - IgnitableX Radioactive 
Volatile X TOXiCX F&active - other-- 
u-- 

waste source: FCB’S 

FWential Locations: Area A Landfill, Goss Ccve IarxZill, DPDO 

Form: Gas- T,iquidX Sludge - Solid X 

Characteristic: Oormsive Ignitable Radioactive 
Volatile - -Toxic -Ii- ReZZive - other__ 
-- 

Containrment:Drum? Pit 2 (Buried) Pond- Iagoon 2 
JJ=egraund-- BelOWgraurdtankL 
soils x Debrisy -- 

waste sources: PESTICIDES 

Potential Locations: AreaAwetlandarddrainageway, OBD& 

Form: Gas Liquid X Sludge X Solid X 

Characteristic: Cormsive Ignitable Radioactive 
Volatile -Toxic x 
- z 

FleiZive - --I- 

Waste Sources: SOL- 

potential Locations: Allsitesexcept fortheSpmtAcidStorageti 
DisposalSite 

Form: Gas- Liquid2 Sludge - Solid 

Characteristic: Corrosive X Ignitable~ Radioactive - 
Volatile X Toxic X Reactive X Other- 
u-- 
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waste sources: 

potential Iccations: 

Form: 

cbaramistic: 

containmentz 

waste sources: 

Ebtential Locations: 

Form: 

Chara~istic: 

mrltairrment: 

Waste Sources: 

potential Locations: 

Form: 

Characteristic: 

con-t: 

Soils X Debris .- other-- 

poLYNtJ~ARc[MATICHYC[WXARBONS(PAHs) 

AreaAlaMfill,OBDA,DPDOard@sscove 
LaMfill 

Liquid2 Sludge X Solid X 

Corrosive X Ignitable 
Volatile XGxic x 

Radioactive 
ReGZive 

unknm - 
- other__ 

-- Pit 
AbcvegrourdGGk 

(Buried) pond- W- - 

soils x 
BelUUpUl-dtXk~ 

Debris-x Other- 

ORDINANCE 

-- L&u.id- Sludge - Solid 2 

Corrosive Radioactive 
Volatile 

Ignitable~ 

unknown jy 
Toxic - Reactive X Other- 

Drum? Pit 
Abavegroudtank 

(EUried) Pond- -g- - 

Soils 2 
BelaWglUUXdtank~ 

Debris-2 Other 

-LiquidX SludgeX Solid - 

Corrosive 
Volatile X 

IgnitableX Radioactive 
TOXiCX 

u-- 
Reactive - o-c- 

DEUlUX Pit (Buried) Fond 
AbVe?&ut-d 5 X 
Soils X Debris= 

Belaw GITO&$-TZI,$~~ - 
o-a- 
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NOTE: 'I?'* indicates a featmeorbaracteristicwhoseexistence is 
detendnedona sitespecificbasisdur~tbpreliminary~of 
theinvesti~~~;xindicatesa~~~cusuallyassociated 
with the specific waste type) 

Thespecificchem.icalsexpe&edtobe foudonthesiteare 
1istedbelowandMaterialsSafetynataSheetsforthese~are 
includedinApper&xB. 

- Involved 
1. Petmleumpm 

cmntadmted soils 
2. Solvents 

3. Acid 

6. Pesticides h PCBs 
7. PAHccxmmm& 
8. OttoFuel 

Prm Hazards 
Skinabsormtion, vamr hhalaticm, 

skinorevecontact 
Vamrinhalation. skir~absoxmtion~ 

skin or w 
- ~~ 

econbict 
Vamx inhalation, skin or em 
contact. reactions with other 
che;micalS 

~lcsion. vamr, inhalation, skin 
orevecontact 

Vamr. inhalation, skinoreve 
contact 

skinoreYecontat 
Skin or we contact 
SkinAbsomtian,vamrhhalatim, 

skinorevecontact 

ThefollowingadditionalhazaMs,nutrelatedtoSubase dhpcsal 
activities, alsoareexpededtobe foundonsite: Ov&madpmer 
lines,vehiculartrafficaruudsitevicinity, andburi.& 
utilities. 

5.6 Levels of Fmtectim For Site Workers 

~sofp~~specifiedbytheEpAreferl~yto 
rqbmmtsformspiratorypmtec+on. Thelistsbeluwsti~ate 
equilrmentfor~~ory,clathing,andathartypesofprotection 
thatwillbe requred fordifferenttasb duringthe site 
investigation. Thedesignatedl~elsofprotectionarebasedon 
~~ti~of~t~hazardsandrisksassociatedwith~rkatthe 
Subasesite. 

BasedonoxyanicvapormadingsusingaHNuphotoionization 
detectororovAflarneionization detectorintheworkzoneforeach 
siteactivity, thecriteriaformaainta~orrwis~l~sof 
pmtectiontakeninrespiratoryareasareas follcms:. 

Backgmmd(ambient) IhE.lD 
5-50 ppm above ambient LEVd.C 
50-5OO~aboveambimt mel.B 
500-1000 ppm abve ambient LevelA 

/- 
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5.6.1 Lwels of l?mtection for Smcific Site Activities 

1. SITE: 

ACXIWTY: 

2. SITE: 

-: 

3. SITE: 

AClWITY: 

4. SITE: 

ACTMTY: 

5. SITE: 

-: 

6. SITE: 

-: 

7. SITE: 

ACTIVTEz 

CBcDiruInArea 

Level of 
- 

SurfaoeSoilSanpling D 

Fbbble Fill at winker A-86 

Surfacesoil samplesatbase 
of fill D 

Soi.lGasSurvey(non-intrusive)D 
SoilBoriImsandwel1 

InstaUatLn 
well Dwelt 
GmurXIWaterSampling 
Sur$aceWaterSamplisq 
sedment -wling 

GossCoveLardfil.1 

RadiologicalSurvey 
-m?s;z -@Y (-- 

soilGassurvey 
(non-instrusive) 

Borings andwell Installation 
WellD=vel~ 
GraundWaterSampling 

OBDWE 

SurfaceSoilSaqhs 

SE=== arii 

?zY (semi-ocolfinea 

BoringsandSoilsalIp1ing 

FornErGaso1inestation 

~-ygf$y-y 

Soil Gas Survey (non-intrusive) 
soil Borings 

C 
D 
D 
D 
D 

D 

D 

D 
C 
D 
D 

D 

C 

D 

D 
D 
C 

F!mbction 

C 

C 

C 

C 

C 

C 
B 
C 
C 

C 

B 

C 

C 
C 
B 

-520 



8. SITE: 

AcmvrrY: 

9. SITE: 

A: 

10. SITE: 

-: 

11. SITE: 

-: 

12. SITE: 

-: 

A?x!aALaMfillPraper 

Radiological Sumey D 

ifzzirz*s 
D 
D 

BodtKJSandwell 
Installaticms C 

ml1 Devel~ D 
GrcuMWater Sanpling D 

IkeaAWetladI@stmmofDike 

SurfaceSoil/Sedbent 
-wlW D 

surface water sampling D 
SoilE3orirgs 
WGllInshllationonE&rim2tw~ 
WellDevelopmt D 
GrumdWaterSampling D 

Area A Drainage Way 
-ofDike 

. 
sedu@nt smmp3ling 
SurfaceWaterSanpling 
Soil Borirqs 
well Installations 
well Dsvelmt 
GmurdWater Sanpling 
Biological Sampling 

OBQA 

SurfaceSoilSampling D 

F@diological Suzvey D 
~~*~~~ D 

D 
SurfaceSoilSanpling D 
Soil Boringsand well 

Installaticms 
Well Develw 
GmmdWaterSampling 

C 
D 
D 

C 
C 
C 

B 
C 
C 

C 

C 
C 
C 
C 

B 
C 
C 



p”“~. 13. SITE: LmerBase 

ACTMTYzSoilGasSurvey D 
Test Pit Ekcavations 

C 
C 

SoilBoringsandWell 
B 

Installations C 
wellDevelopment 

B 
D C 

GmuMWaterSanplix~ D 
axmnedspaceInspecltion 

C 
B A 

specific pratective equi- for each level of pmtection is as 
follms: 

rc-4. 
,,.’ 

half- or full-face 
I."espirators(MSAGMC-H 
or equivalent) dep&t~~ 
onsiteconditions 

z splash resistant 

hardlhatswitisplash 
shieldsorgoggles 

steel-toe bwts 
and aver-boats 

s;J-lat= 

(2haaical-resistant 
oLlte gloves 

hardhatswith splash 
shieldsorgqgles 

EzzlF Or -k 
steel-toebootsand 
wer-boots 
m;Llat=, 

chemical-resistant, 
outer gloves 
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UVlB 

Pm,ml 
face SCB& or pressure 
demandsuppliedair 
respiratorwithescape 
SCBA . 

chemicalresistantcl~ 

innerandautercheInical 
resi.sbntglwes 

chemical resistant safety 
boats or shoes 

hardhat 

twowayradio 

&S&LA 

eg 
dema1~3suppliedai.r 
respiratorwitiescape 
SCBA 

fullyencapsulatirq 
cheraical resistant suit 

innerandouterchemical 
resistantglwes 

chexlicalresistantsafety 
boots or shoss 

hardhat 

WOWayradiO 

,/‘-- 
respirators availbble, is sufficient for all of the workers and 
obsemerspresmtatanytinm 

5.6.2 Radiolmical Monitoring 

An envimmmtal radiation survey will be coMuc&d onsite, prior 
to field saqlingactivities, byRadiationSafetyAsscciates, Inc. 
This surveyisan~requiremerrtpriortodrillinrJonasitewith 
unknown~tions. Their scope of services i.ncl& the follcwing: 

0 Pw3ornagamaradiationsurveyatthreesitesatthe 
SUbase.TheseareasincludeGossCmeLandfill,AreaA 
Landfi.llandDpDoArea. 

0 SmateandidentifytoAtlanti.c areaswheretheenv~ 
1evelsofgatnmaradiationiMicatethepresemeof 
radicactivematerial. 

0 Inareaswheregammaradiationl~elsaree.levated, theNavy 
FOCwillbeccmtactedandbetaandal~radiationsurveys 
willbeperformedinordertoaccuratelycharacterizethe 
situation. 

0 f3ubmita writtenreportofthe findingsoftheradiological 
survey~statethespecificambient~acti~l~~s for 
siteworhrs. 
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5.6.3 Geo&..ical Sunmv 

AgeophysicdLsunreywillbeperformedattheSubasesite,by 
WestonGeqhysical corporatian, priortc fieldsmpliqactivities. 
This~eywillbe*lemented inareasasscciatedwitiburieddnm 
or urdergrcxtnd tanks or gas cyG.Mexs, specifically; Area A Landfill, 
GosscaVeLandfill,FormerGasol~statian,and~DppOArea. 

Thissurveywillbeusedtolccateanyburiedn&all.icobjects 
priortoinstiftzting~drill~a~~ti~so~canbeavoided. 
Thegeophysicalstudywillincludethefollcwixq: 

0 R?Jrfonn an electxuma gI=tic survey of Area A Landfill (5-8 
acres),GossCove(3ames),Fonwr@solineStation 
(lams), and DPDOArea (5 acres). 

0 Uxx2tedandidentifyarw3of concerninrespecttoburied 
metal objects. 

0 Fwzfonua~, resisti.vityandgruuM~tirq 
radar(GPR)surveytoa~toacmratelycharacterizethe 
situation. 

5.6.4 AnibientMonitorimand~~Limits 

Ixningdrilling,exlcavatian,and~ling,theairin~rkareas 
willbe ~ledpericdicallyforthepresemeofcontarmMnts 
stipulatedbytheEPAInterimStan%rd operation Guidelines. Em 
portable~ionizeswillbeutilizedtoperiodicallymonitorthe 
levelsofoqanicvapo~ intheambientairduringthe fieldworkto 
~surethatapprppriatelevelsofrespiratory~~are~layed 
atalltims. HNilZwdiIqswillbetakencon~yduringthe 
admmemmtofdrillholesortestpits, Vwillbe 
~~~hramwithin~testpitsorthetapofthebor~asan 
in2i~toroftheworstcasecoMitions, h'xmver, Fwillbe 
~~~hrcsatherespFrataryl~~(waistleveland~~)fcar 
detemmirq~actualsafetycomIitionsandbihe&er thereisaneed 
tochangetoahigherlevelofsafety(orwhether 
canbelcwemd). 

thelevelofsafety 
Inaddition, Atlanticwilluse an-deficiency * andl~~l~ivelimit (~) metertosffeenfor~ 

vaporleaksarouMdrillingoperationsi.nunlmmmareas. The 
gas or 

follawing gas specific Draeger tubes will be used as necessary: 

0 hydrcgensulfide 
0 m-gas 
0 benzene 
0 vinyl chloride 
0 - vapor 
0 cyanide 
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Finally,Atlarrticwillmahtainageigexcounter prJEnJMw19 
Micro-RBSter)forsmeenbq&mposes. 

5.6.5 Heat Stress Monitoring 

Wearirqpexsomlprotectivee&pmntputs siteworkersatrisk 
of~~~heatstress~~mayresultinhealtheff~ranging 
frumfatiguetoseriousillnesstodeath. Heatstxessiscausedby 
theinterplayofavarietyoff~,~~ambient~ti~, 
~r~~,~~,andtheaknrsical~~~of~~~r~. 
The~jorsyn@msofhsatstressarelistedinTable5-1. Whenthe 
$yy-&~;~~~m- 70 $%I=- F,(21- 

gEOtWtl~ClOthJng,Wll.lbe 
mnitoredforheatstressdurizqrestperiodsacmrdhqtothe 
following pzme&ms: 

0 Takepllsemera30secoxlperiodasearlyaspossiblein 
there&period. Iftheheartrateexceeds 110 beats per 
minuteatthebeginningoftherestperiod,shortenthenext 
workcyclebyonethixdandkeeptheresttimthesam.If, 
at~nextrestpericd, theheartrati still exceeds 110 
beatsper-, shorten the following work period again by 
oneth%LConthethepmcessasnecessary. 

0 TakebdytmperatureorallyusirrgaclinicdlUmmmter 
keptuMerthetoqueforthreeminutesTaketeqeratumat 
theendofeachworkcyclebeforedrink&a@hirq. If the 
+empr?ra-= exceeds 99.6O F (37.6O C), shorten the next 
workperiodbyonethirdwithout ingtherestperiod. 
IfthettSperaturestillexceeds ~Fatthebeginning 
ofthenextrestperiod, shortenthe followixqworkcycleby 
OlBth.kd. Nowor~willbepennittedtoweara 
semi-permeableorimpenmblegarmentiftheirtemperature 
exe&is 100.6O F (38.1° C). 

0 Ifpossible, itisalsoagwdpracticetomnitor~rbr~s 
bodywaterloss.Bodywaterlossisdeteminedbyweighing 
eachw~rker,onascalegcodto0.25pouMs,atthebeginni.rq 
andendofeacrhday. Thedifference inweightswillindicate 
&etheranindi.vidualisdrhkingenoughfluidstoprevent 
dtshyeation. lhebodyweightlcss&ouldnotexmxil.5 
pemmtofthetutalbodyweightinoneworkday. 

5.6.6 precautions for Sanmlim or Contacth Medical Wastes 

Duetothea&@musnatureofwherehistoricmdicalwastewere 
disposed~thepotentialfor encountering it,on each of the elmzn 
sites,Atlanticwillta)cespecialprecaUtionswfren~r~. If 
B, thesitepemmnel willhandlelabpacks,syrhges, 
medicinal vials, and/or soiled fabric by remte handlixq (pliers or 
othertool)practices. IevelCrespiratoryprotectionplusadouble 
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SIGNSANDSYIvme OF HEAT STRESS 

0 

0 

0 

Heatrashlnayresultfroancont~ 
humidair. 

exposumtoheator 

HeatCramp6arecausedbyheavysweatingwithimdequate 
elecmlytereplacement. Signsand~include: 

0 musclespasms 

HWt@ChaUSti~acanSfrcsnincreasedstressonvariousbody 
OrganS hchkkhghadequateblocdc~a~nnihr~tn 
cardiovascular insufficiency or dehydrati- 
tqaphls include: 

-* - HI 

--. Signs am3 

0 pale,cool,moistskin 
0 heavy-~ 
0 dizziness 
0 nausea 
ofainting 

0 Heatstmkeisthemstseri~fomofheatstress. 
Temperatureregulationfai.+sandthekdyteq3eraturerises 
tocriticall~els. Bmedmteactionmstbetakentocool 
thebcdybefo~seriousinjuryanddeathoccur. Ccmpeke 
mEdhnelpmWtbeobtain& Signsand~area 

0 md,ho&suallydryskin 
0 laclcof or reduced perspiration 
0 nausea 
0 dizzinessandconfusion 
o stmng, rapidpulse 
OcOrma 
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/““i layerof~~resistantgloveswillbe~~whilehardlirrgthese 
wastes. SuchwasteswillbestoZdinplasticbagsanddocxmmMin 
fieldlogsandthmughchain-of-mstodypmcedums. Innocasewill 
anysiteworkembeallowedtobreathortouchanyfonnorsignof 
lnedicalwastes. Medica.lwastes emm&emdwil.lbeplaced~the 
contmloftheNavy ford&posalwithotherhospitalwastesgenerated 
attheSubase. 

5.6.7 Precautions for Sam irasorContactwi,thmried 
(2cmKmwGasorL 

AsintheGossCBveLandfill,buriedmtalccntainersof 
c=lJ?- gas,=y be enmMm&l. ItisalsounlmmnifoMinance 
mayhavebsenlMdtvertentlydispomdofinanySubaselandfill. This 
isapossibility~edrillingintheather~landfills, i.e. DPDO 
and Area A. 

Tbenon-intrusivegeophysicalsuxveysshouldidentify~ied 
tank,o~,drulnsandmetal~ 
locateds~a~toaMiclthesematalobjects.~A~~~~~~metal 
detecbr, organic vapor analyzen3 geige mmters andLEL(lmer 
explosive limit) matersatthedrillingoperations intheselarrdfills 
toscreenforpotentialreleasesofmqmssedgas. 1fareleasei.s 
emanate,~sitesaf~~~andtheactivityFocwillbe 
notifiedandemrgencypmcedums willbein@emented. 

The fieldmtions at Goss Cmelandfi.llwillbs scheduledso 
thatAtlantic isworkingthereondayswhentheNauti.lusmseumis 
closed to the public. InthiswaySubasesecuritycanclosethe 
parkinglotatthis sitewhile samplingistakingplace. 

5.6.8 Precautions for Confined E&try Work 

Ihe Field Sa@ing Plan does not call for perfoming any specific 
~ined~work,3x1tthenatureofsiteirnrestigati~istofind 
theunexp&M.Therefore,ifanyconfinedentryworkisrsquimd,it 
will be preformed in accordance with NAVSEA S6470-AA--10 (NA- 
GasFmeEIK&eer~program)andNIosHstandards 
mnfinedspaces( 

for Working in 
December, 1979). Copies of both stmda&z will be 

kapt inthe fieldtraileratalltimes. Cmfinedentryworkwillmt 
beperformdwithoutfirstnotifyingandreceivingapprovalfmnthe 
sitesafetyengineer. 

5.7 Coamnmication Pmc&ums 

Atlanticwillutil.izembiletele@ones atthebaseofoperations 
andforeachfieldadivityinordertohaveaccessto~ 
supportgrmpsandbetweenfieldtemmzmbem. where possible, 
walkie-izalkieswillbeusedi.nareassuchastheAreaAwetlandto 
cxnmunioatewiththe siteofficetrailer. 
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5.8 Dmnhmhation procedures 

Dmtdnationareaswillbeestablishedforthefollawing 
activities: 

5.8.1 Pemonml Decmhmhtion Station 

Apemomeldecmkdmtionamawillbesetupnearthesite 
office. ThissWi~Willhave~wfiere workers can sit, clean 
arkI move pzutecdve cl- (e.g., boots and glmes) and other 
el&menk, such as ltespirators. Itwillbeequi.withbasinsfor 
water, detergent, and T decmadmtion fluids. onoe pe?zamd 
havegcythmughc%mmbmmtimatthisstati~andtakenofftheir 

Cillwash 
mtectwegear,theywillbeabletopm2eedtoasink~they 

themselves~eVertheyIIla~havebeen~to~ 
. 

The follcxdngspscific~tion~willbeusedby 
site~r~~~pratectiveclatkingandequiEmaentfranlevel D 
thm.qhlevelB: 

step3- 

m4- 

step50 

step6- 

~~glovewashandrinse,andtaperemavaland 
drap (~~thmrHbmhgdetergent,rinsewith 
freshwaterspray,thendiluteacetone,~fresh 
water spray) 

Hardhatandgogglerenwal 
2) 

(UseSamewashaSinstep 

TyveksuitJ3c?nma 

limerglweremoval 

step7-w~paterrtidllyexposedskin(wewaterand 
soap atindoorsink) 
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5.8.2 Heaw EtzmiW Decmtamination 

llzea.rmdesignatedforheavyequi~$Iem&&mtionwillbe 
locatednearthesiteoffice. Ashallowmtamageslz&urewillbe 
Ixxi.lt~theequiExnentwillbeparkeddur~eacbclsanirrg 
OpEZEltiOn. Asteamgenera~randbrusheswillbeusedtocleandrill 
rigs,backhoes,auger~ytes,casingmaterials,andothertools. The 
drillirq equipmt will be cibaned after each borehole operation. No 
heavyequi~willbe~nitedtoleavetheSubaseunlessithas 
-WY- . 

ASst&edabovedrillirrgegUipmrItwillbe~tedata 
centrallocationnearthesiteofficetrailer. Topreventthespyead 
ofpaterrtially~~soilateac;hdrillinglocatianatthe 
m&se, the followiqf pmmdurewillapply: 

0 Priortoanydrilling,a20x20 footheavydutyplastictarp 
willbeplacedonthegrouMcenteredcnrertheborehole. 

0 Alldrilling~willberetainedantheplasticardmay 
beplacedina55gallmdrumas specified in-Field 
SamplingPlan. 

0 Attheccolclusionoftheboringorwellinstallatian, the 
tarpandallsoilslnaybsdnmrmed as specified in the Field 
Sampling Plan. 

0 Alldrumswithcantaminated~terialswillbetransportedto 
theSubasehazaMouswastestoragefacilitywheretheywill 
beprcqerlystoredardlabelled. 

0 All drill% tools will be held within plastic sheet- at 
ea&boreholesiteandtransportedtotheheavyequi~ 
decontaminationareaaftertheboringisconpleted. 

Allsoil,sedimmtandwaterfronltheheavyequi~ 
deco&&mtionareamaybe~edfrormthecleaningstructureand 
storedinpropsrlylabelleddrmsas spzcifiedintheFiel.dSampling 
Plan. 

5.8.3 SanmlimEklui.mentDecrorrtaminatian 

Duringthedrillingofboreholes, split spoon samplerswillbe 
cleanedbeforeeachsampleiscbtained. Stainless steelhandaugexs 
willbe~tedbeforeeachsampleiscollected. Thecleaning 
procedturesarepreserytedbelaw: 
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1. scrub 
2. Rinse 
3. Rinse 
4. Rinse 
5. AllOW 

withabmshinAlconoxdetergent 
incleantapwater 
withmethanol 
withdistilledwaixc 
toairdry 

I---- 

5.8.4 Examle Dem&mhation Eouiment mist 

Item 

Plasticgarbageba?mls 

Liners for gar3xqe barrels 

Galvanized steel basins 

Alconoxdetergesrt concentrate 
= PWJ sprayers 

LoqhaMlesoftbristlebrushes 

'Cleanserforrespirators 

Steamgenerator 

Liquiddetergentandpapertowek 

DistilledWater 

Methanol 

55gallonlxnappmvedd3xlms 

5.9 Locationof Buriedutilities 

puarrtitv 

1 

2boxes 

2 

2atdry 
i 

10 

1bCX 

1 

Plentv 

10 uals. 

10 cm&. 

60 

Asubstarrtidlportionofthefl;lbasesitesmaybeunderlainby 
shallow,buriedutilities sotbatitwillbe -forthe field 
teamtoexierciseahighdegreeofcautianindetemunvlgtheexact 
lccationofeach excavationdoneonthesite. The'Subase@licworks 
departmntwillbecontactedsothatactivelines inthesite amas 
canbeidentifiedandmar&dout. Naps ofknmnutilities at the site 
willbemadedluringthepreliminaryinvestigatianhram~~offonner 
Navalpl~aperationsandinformation~~edbyfarmer~~ 
siteenplcryees. 
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Siteworkemwillusethesedatatochooseapparentlysafe 
locations forborings titestpits. Ageophysicalsurveywillalso 
becoxxbbdonmanysitestoidentifyburiedutilities~athsr 
site features. Wheregeo#q~icsisnotplanned,Atlanticwillalso 

debcbmar~Ipipelocators forsitescmenbq. EbzcaYation 
mrefullyatshallawdepthstoavoidruptur~aline 

thatmaybepJ2sentbutthatwasnrrtdetected, beoauseitisnot 
-licorbecausescamtypeofi,n&mmterroroca;lrred. 

. 5.10 EImineerm controlsandworkPractices 

ErqimeringcantmlsandworkpracticesspecifiedbybothC6EJA 
andEPAa;redh?Cbd Fim=fiY - lim-itirx3 yJ?-- w 
applicationoferq~barriers. Thesereqummbapplyto 
practices on tslpamd sites. 

5.1lHandlinu Drums and containers 

QsHARegulati~forhaMling~and mnbhw73 are specified by 
-hazardsasscclatedwithhandlingdrurnsincludeMpor 

genektion, fire, explosions, ~pcssiblephysical injmy. 

HanUngofdrms/containers atthesubasesitemay involvethe 
nmvemntof~mterials. Priortohmiliqofdnnns, they 
shouldbevimllyinspecHtogai.ninfoxmati~~their 

r"" 
content. Theimmtigati~tmmshouldlookfor: 

0 symbolsorwo~whichiMicatesUmtthewntentsare 
hazardous, radioactive, explosive, corrosive, toxicor 
flammable. 

0 Signs of deterioration for example: rust, cormsion 
leaks. 

0 signsthatdrumisurderpressure 
swell-. 

suchasbulgirqor 

0 -type 

Airqualitymnitori.tqshouldbecm&cted amunddnlmsus~ 

or 

a 
portableoqanicvapormeter. Encombringburieddnmlsorcontainers 
isanticipated,andagraundpenetrating~ice,suchasa- 
detectorshmldbeusedtoestimatethelocationanddepthofthe 
dmns.Somdrillcutthqs,testpitwastes,andgraundwater~ybe 
dlxmnmd for Exbequ&disposal.mesedrumswillbe~to 
theonbasehazardouswasbsbrageara fordiqmsalbytheNavy. The 
fieldteamwillpmperlymarkanydrms, identifying, as aminimm, 
wntent an3 date. 
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5.12 Ilhmlination 

Illmination~identifiedbyosHAare~to~k 
efforts insidehildiqsaM,/ordurhqnan-daylighthours. All field 
activities planned fortheSubasesitewilloccuroutsidedur~ 
daylight hours. 

5.13 Sanitation for Temoram Wmksites 

sanitaryfacilitiesatthesubasesitewillbeaMilable inthe 
areaprwidedbya localport-a-joncmpany. Locationoft2lis 
facility will be near the field office at Atlantic~s base of 
aperatians. 

-64- 



6.0 SIGWURES OF FIELD TEAMIG3EERS AND OBSEWERS 

THISSITEE4AFETYPLANHAs~ RECEDBDANDREADBY: 

tSiunatures of site investiqation temn m aIkiobeemzswhohave 

gz., 
thrrrucrhsitesafetvbrief~andhavereadthishealthandsafetv 

NAME am l?zs? 
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AE?EZNDIXA 

BEITLODTESTS 



MEDIc24LSuRvEILLANcEPRcQ?AM 

Function Test 

Liver: BlwdTests mtalprotein, albuninglabulin, 
totalbilimbin(directbilirubi.n 
if total is elevated). 

Kidney: 

Blood- 
Faming 
Function: 

BloodTests Blood urea nitmgal (BUN), 
creatinine, uric acid. 

BlocdTests Completebloodcount (CBC) with 
differential and platelet 
evaluation, including white cell 
count(WBC),redbloodcount 
(=) t h=wG~~ O-W, 

hematocrit or packed cell volume 
(HCT), anddesirederythrocyte 
indices. Reticulocytecountmay 
bs appropriate if there is a 
likelihoodofexposureto 
hemolytic chemicals. 

NOTE: Occu?3ational. SafetvandHealthGuidanceMarmal 
for Hazardous Waste Site Activities; October 1985; 
DHE3S (NIOSH) publication No. 85-115. 





Sulfur&Acid . 

z 
Bryllium 

ti!izzz 
SilverNitrate 
Qlrcanium 
seleniunl 

zz= 
SilVer 
ArsenicTrioxide 
Methylene Chloride 
l,l,l+Crichloroethans 
Tri&lomethyl~ 
chloroform 
Benzene 
TblUelle 
KLg$ Spirits Type I, Type II, Type III 

Ethylene Dichloride 
propane 
Di (a-Ethyl -1) Rkhalate 
n-Heplxne 
-w-f=wtan 
?utatmtiveGasolineLmdWse 
Fuel Oil No. 1, No. 2, No. 5, No. 6 
Diesel Fuel No. 2-D 
Dichlomtetraf 
Napulal- 
Arklor (polychlorinateabiphsnols - FQ%) 
Vamol 1, 18 
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Material Safety Data Sheet No. 9 -- 
Genium Publishing Corporation 

SULFURIC ACID, 

1145 Catalyn Street 
CONCENTRATED 

r”“; Schenectady, NY 12303-1836 USA 
(518) 377-+8855 

I 
Revision C 
Issued: October 1980 

OulUY PUBUsHNa COUP. Revised: February 1986 
SECTION 1. MATERIAL IDENTIFICATION 19 

-NAME: SULFURIC ACID, CONCENTRATED A 

m Oil of Vitriol. Hydrogen Sulfate; H2SO4; CAS #7664-93-g 

WUFACTURF-: Available from many suppliers, including: 
Allied Corporation, PO Box 2064R, Morristown, NJ 07960; Telephone: 800 63 l-8050 

HMIS 
H:3 
F:O R 1 
R: 2 1 3 
PPE: l S4 
* See Sect. 8 K 0 

I 

SECTION ‘2. INGREDIENTS AND HAZARDS 5% HAZARD DATA 
b 

Hydrogen Sulfate (H2SO4) 
Water 

* Material is obtained by the reaction of SO3 and water. Can contain 
low impurity levels, such as 0.02% max of iron as Fc. Properties vary 
With H2SO4 UXltent 

Current OSHA standard and ACGIH (198586) TLV. MOSH has a IO-hr 
TWA, 40-hr. work week. of 1 m@m3. 

8-hr TWA: 1 me/m3 

Human, Mist Inhalation, 
TCLO: 3 mg/m3, 24 wk. 
(Toxic Mouth Effect$ 

Rat, oral, 
L&o: 2140 mgitrg 

--JECTION, 3. PHYSICAL DATA 
93. l;a%2r 

I2 
so4 

ioiling Point, 1 atm, deg C 
1.8354 Specific Gravity (60/6o”F) 

Volatile% 96 @ 34o’C ca 100 
Meltinn Point. den C ca -34 
I 

98$33$ H2SO4 

1.84 
ca 100 
ca 3 

‘“cz?~~ 
1.84 

ca 100 
10.4 

Water %olubgty .y. Complete Miscible 
Vapor Pressure, mm Hg @ 100’F . . . ~1 (93.19% H 

rT 
SO4); Deg. Baume .,. 66 (93.19% H 

reported in degrees Baume Be). Formula is Be=145 T 
.X14) - Density of H2SO4 is often 

451s~ gr for liquids heavier than water . 

and odnr: Clear. colorless, hygroscopic, oily liquid with no odor. Mists greater than 1 mg/m3 are easily 
recognizable. Those at 5 mg/m3 are distinctly objectionable. 
SECTION 4. FIRE AND EXPLOSION DATA I I LOWER 1 UPPER 
Flash Point and Method 1 Autoignition Temp. _ 1 Fla.mmability_~Limi~ In A@ -_f t 

None - Nonflammable 1 NA I NA I NA I NA 
&lfunc acid IS nonflammable; however, It 1s a strong oxldlvng agent and may cause Igmuoa by contact with combustible 
materials. Small fires may be smothered with suitable dry chemical. Cool exterior of storage t&s of H$04 with water tc 

. . ’ avoid rupture if exposed to fm. Q ! The acid, especially whcndil&l with weter, can 
react with metals to liberate flammable hydrogen gas. 
Sulfuric acid mists and vapors from a fue area are corrosive (see .secL 5). 
Fii fighters must wear self-umtained breathing equipment and fully protective clothing. 

SECTION 5. REACTIVITY DATA I 
, 
t 
1 

Sulfuric acid is stable under normal conditions of use and storage. It does not undergo hazardous polymerization. It is a 
strong mineral acid reacting with bases and metals. The concentrated acid is also a dehydrating agent, picking up moisten 
readily from the air or olher materials. Hydrogen gas may be generated within a H2SO4 container. Vent drums cautiously. 

IXs material reacts exothermically with water. (Acid should always be added slowly to water. Water added to arid can cause 
boiling and uncontrolled splashing of the acid.) Sulfur oxides can result from decomposition and from oxidizing rerctians of 
‘dhuic acid. 



No. 9 2186 S-C ACID, CONCENTRATED (Rev. C) 
SECTION 6. HEALTH HAZARD INFORMATION [TLV 
Concentrated sulfuric acid is a strong mineral acid, an oxidizing agent, and a dehydrating agent that is rapidly damaging to ah 
human tissue with which it comes in contact. Ingestion may cause severe injury or death. Eye contact produces severe or 
permawot iojtuy. Inhalation of mists can damage both the upper mspiratory tract and the lungs. Sulfuric acid is not listed as 
a carcinogen by the NTP, IARC, or OSHA. 

. -AID: EYE*- flush eyes (including under eyelids) with plenty of running water for at least 15 
mioutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided. 
Obtain medical help as soon as possible.* SIyci CONTACT: ~JRI&&& flush affected areas with water, removing 
contaminated clothing && under the safety shower. Continue washing with water and get medical attention.* 
INHAIATJON: Remove to fresh air. Restore breathing. Call a physician immediately. INGmON: Dilute acid 
w with large amounts of milk or water, then give milk of magnesia to neutrals. Never give anything by mouth to 
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical 
attention as soon as possible.* 
Maintain observation of patient for possible delayed onset of pulmonary edema. 

+ GET MEDICAL HELP = IO plant, paramedic, community. 

SEmION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Handle major spills by a pmdemrmined plan. Contact supplier for aGmoce in this planning, in meeting local regulations, 
and for disposing of large armrunts. Notify safety personnel. Provide optimum ventilation; vapors are extremely irritating. 
Stop leak if you can do so without risk. 

Cleanup personnel need protection against inhalation or contact Keep upwind. Contain spill. Minor leaks or spills can be 
diluted with much water and neutralized with soda ash or lb. If water is 001 available, cover contaminated area with sand, 
ashes, or gravel and neutralize cautiously with soda ash or lime. 

JJ,QQS&: Follow Federal, state, and local regulations. Runoff to sewer may create hydrogen gas, which is a fi or 
explosion hazard. EPA (CWA) RQ 1000 Ibs. (40 CFR 117). 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Provide general ventilation to meet current TLV requirements in the workplace. Where mists are up to 50 rng/m3, a high- 
efficiency particulate respirator with full face 
pressure-demand mode is used to 100 mgfm P 

iece is warranted; a typeC supplier-air respirator with full facepiece operated in 
. 

Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur. Acid-resistant protective 
clorhing, such as rubber gloves, aprons, boots, and suits, is recommended to avoid body contact. 

Eyewash fountain and safety showers with deluge type of heads should be r.e&& available where this material is handled or 
StOlZd. 

Contact lenses Rose a special hazard; soft len.ses may absorb and all lenses concentrate irritants. 
Comprehensive pteplacement and annual medical examinations with emphasis on dentai erosion, cardiopulmonary system, and 
mumus membrane irritation and cough are indicated 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS . . 
Sulfuric acid in carboys or drums should be stored in clean, ventilated storage areas having acid-resistant floors with good 
drainage. Keep out of direct sunlight, do not store above 89.6’F (3X). Storage facilities are to be separate from organic 
materials, metallic powders, chromates, chlorates, nitrates, carbides, oxidixables, etc. Soda ash, sand, or Lime should be kept 
in general storage or work areas for emergency use. Protect containers againsl physical damage. Glass bottles need extra 
protection. Sulfuric acid is highly corrosive to most metals, especially below 77% H2SO4. Avoid breathiag mist or vapors. 
Avoid contact with skin or eyes. Do not ingest Do not add water to concentrated acid. Drums may contain hydrogen gas, 
so open cautiously. Use nonsparking tools free of oil, dirt, and grit and vapor-proof electrical futures 

DOT Classification: Corrosive Material. ID No.: UN1830 Label: Corrosive 

Data Source(s) Code: l-12, 19, 20, 24, 26, 31, 37-39, 42, 82. CK 

/-- 
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I No. 23 

* . 
SECTION I, MATERIAL IDENTIFICATION 

H 

: 
M 

ATERIAL NAME: CADMIUM METAL 
,ESCRIPTION: Silver-white, malleable elemental metal 
EAgK;ATIONS: Cadmium Anodes, Cd GE Material BlOCll, ASTM B440, CAS #007 440 43 

: Available from many suppliers, including: 
ASARCO Inc. 
120 Broadway Telephone: (801) 262-2459 (Emergency Phone) 
New York, NY 

C 
SECTlON II, INGREDIENTS AND HAZARDS x HAZARD DATA 

:admium B99.8 8-hr TWA 

*Current OSHA TLV as developed by ANSI. 
fume 0.1 mg/m3 * 

r*ACGIH TLV (1980) for fume, salt or dust.NIOSH has recom- 
dust 0.2 mg/m3 I 

mended a lO-hr TWA of 0.04 mg/m3 with a 15 minute 
or 0.05 mg/m3** 

ceiling of 0.2 mg/m3. 
Human, inhalation 
TCLo 88 pg/m3/8.6 y 

I E 
C 

I 
E 

MATERIAL SAFETY DATA SHEET 
CADMIUM METAL 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

Revision B 

SCHENECTADY. NY 1230% 1636 USA 
1516) 37743655 OENIUM RIJBUSNINO CORP. Date December 198 

TLV was set atlevel to prevent systemic effects of 
chronic cadmium poisoning. 

The massive metal is usually safe unless metal fume is 
formed (heating) or soluble cadmium compounds are 
formed (acid reaction or corrosion). 

(svstemic effect) 
Rat, intramuscular 
TDLo 14 mg/kg 
(carcinogenic effec 

SECTION III, PHYSICAL DATA 
loiling point at 1 atm, deg C (F) -- 767 (1415) Specific gravity (H2031) --- 8.6 
rapor pressure at 394 C, mm IQ------- 1 Melting point, deg C ------- 320.9 
iolubility in water ---------------- Insoluble Atomic weight -------------- 112.4 
'iscosity @ 340 C, cp -------------- 2.37 Brittle temperature, deg C - 80 

,ppearance and Odor: Silvery white, bluish, lustrous metal; no odor. ., ..d 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Nethod 1 Autoi nition Temp. 1 Flammability Limits In Air 
Not applicable 

Extinguishing Media: 
I :PdAvi Dust Cloud* mm -- 

CO2 or dry chemical type; sand can be used. 
:d dust will burn with evolution of Cd0 fumes; it is a weak fire and explosion hazard. 
'irefighters must wear self-contained breathing apparatus and full protective clothing. 

'Through 74 pm sieve; cloud can be ignited by 4.05 spark. 

SECTION V, REACTIVITY DATA 
issive metal is stable at room conditions when dry; when 

air to CdO. Finely powdered metal can be pyrophoric. 
at red heat it oxidize8 in 

keat treatment, welding, or 
soldering of cadmium metal and cadmium coatings will produce toxic Cd0 and Cd metal 
fumes. 

he sulfide, carbonate and hydroxide 
trate and sulfate 

are insoluble in water while the halides, ni- 
are relatively soluble. 

such as cyanide & amines. Soluble in acids. 
Cd forms a variety of soluble complexes 

Resistant to alkalies. Tarnishes in 
moist air. 

mmonium nitrate & powdered Cd may 
strong oxidizing agents, elementa 3 

ield an explosive reaction. 
sulfur, selenium, 

It is incompatible wit 
tellurium, and hydrazoic acid. 

Nitryl fluoride passed over a mildly warm Cd metal can produce incandescence. 
I-- m I- P-l.- DruLhL s.-.- 

GEh’IUM PUBLISHING 

. 



No. 23 

SECTION VI, HEALTH HAZARD INFORMATION (See Sect. II) 

Eye Contact: Flush with running water for 15 minutes, including under eyelids. 
Skin Contact: 
Inhalation: 

Wash contact area well with soap and water. 
Remove victim to fresh air. Restore breathing if required; have trained 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of spills. Clean-up personnel need protection against inhala- 

tion of dust or fumes. 
DI#888L!us~in%' 

Pick up material using vacuum or wet mopping or sweeping to 
ec ver scrap metal and store in closed container for salvage. 

return cadmium materials to su plier 
% 

for reclamination. 
When possibl 

Incineration can be a cause 
of air pollution* proper scrub er needed. 
with lime and collected by filtration. 

Cont. soluble Cd waste can be precipitated 
Effluent is treated further as eeded to re- 

duce Cd cont. to corn liance 
E 

levels. Cadmium corn ound containin waste 
DO06 under RCRA) to e disposed in an appr0ved.c emical landfill of 1 

't EPA number 
the California 

C&yc -1 type. Follow Federal State and Local regulations. 
greater than 0.001 mg/L; depends on pH). 

Toxic to fish. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide efficient local exhaust ventilation to meet TLV requirements in the workplace. 

Approved respirator protection required when heating, grinding, and for operations 
where dust and/or fume e gP 

osure may occur. A self-contained 
can be used up to 2 mg/m with a full face piece above 0.4 mg m3. 9 

r air&w;i~d,r;g;w&at 

positive pressure mode or auxillary air supply is needed, respectively.) 
ilear rubber gloves, chemical goggles and/or face shield and protective coveralls. 

Special work clothing and laundering recommended. Change work clothing daily; shower 
after work. 

Provide periodic medical examinations for those regularly exposed, including chest x-ra 
vital capacity, and urinalysis. Preclude from exposure those individuals with lung, 
liver, kidney, and blood ailments until approved by physician. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
Store in a dry, low fire-risk area; avoid storage conditions where corrosion can occ 

Keep owdered metal in closed containers, protected from physical dama e. Use ood ' 
house eeping practices to prevent K accumula ion of dus 
such as vacuuming to keep airborne particu ate !i at a m nimum. F 

use good clean ng techn ques, !i B 

where cadmium particulate is found. 
Use nonsparking tools 

Use good hygienic practice in handling cadmium and its compounds. No eating or smoking 
in work areas. 

Toxic effects of Cd are influenced by theP resenceor absence of other elements, such as 

4: &%.uble salts in secure landfills. 
As an elemental material cadmium is not degradable; but it can be isolated 

GENIVM PUBLISHING 



Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
.ap Eggrnber 1981 

\ GENIUM PUBLISHING CORP. Revise& August 1988 

Material Name: MERCURY 
Description (Origin/Uses): Used in barometers, thermometers, hydrometers, and pyrometers; in mercury v 

arc lamps producing ultraviolet rays; in switches and fluorescent lamps; as a catalyst in oxidations of organic 
3 0 

compounds; in alloys; in explosives; and for extracting gold and silver from ore. 49 
Other Designations: Colloidal Mercury; Metallic Mercury; Quicksilver; Hg; Hydmrgymm; Genium 

CAS No. 7439-97-6 HMIS 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek if i R 1 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. 
Comments: Inorganic and organic mercury compounds are highly toxic, as is pure mercury. i&G*” 

I 4 
s 1 

Mercury, CAS No. 7439-97-6 Ca 100 

*Mercury can be absorbed through intact skin, which contributes to 
overall exposure. 
**See NIOSH, RZ’ECS (OV4.550000), for additional data with references to 
reproductive, mutagenic, and tumorigenic effects. 

~~~~~~~~~~~~~~~S~~~~~~~~~~~~:~~~~~~~ . . . .:.: .x::::::. x. ..i.. .‘.I .““.. :. _.:. A. :. :. .: ..:.. ,:i.. 

Ceiling: 1 mg per 10 m3 

ACGIH TLV (Skin+), 1987-88 
TLV-TWA: 0.05 mg/m3 as Hg (Mercury 
Vapor) 

Toxicity Data** 
Rabbit, Inhalation, LC,: 29 mg/m’ 
(30 Hrs) 

Boiling Point: 673’F (357’C) 
Specific Gravity (H,O = 1): 13.546 at 68-F (2o’C) 
Vapor Pressure: 0.0018 Torr at 77°F (25°C) 

Water Solubility (%): Insoluble 
Molecular Weight: 201 Grams/Mole 
Melting Point: -37.93-F (-38.85-C) 

Appearance and Odor: A silver, heavy liquid; odorless. Danger: Mercury vapor has no warning properties. 

. . :...~ ........................... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:ixiiii~~~~ 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
* * 5% by Volume * * 

Extinguishing Media: *Mercury does not bum. Use extinguishing agents that will put out the surrounding fire. 

Unusual Fire or Explosion Hazards: When exposed to the high temperatures that occur during a fire, mercury can vaporize to form 
extremely toxic fumes. 

Special Fire-IIghting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. 

Mercury is stable in closed containers at room temperature under normal storage and handling conditions. It cannot undergo hazardous 
polymerization. 

Chemical Incompatibilities: Hazardous reactions involving mercury and acetylene, ammonia, boron phosphodiiodide, chlorine, chlorine 
dioxide, methyl azide, sodium carbide, nitric acid, oleum, and sulfuric acid are reported (Genium ref. 84). 

Conditions to Avoid: Do not expose mercury to incompatible chemicals. 

Hazardous Products of Decomposition: Extremely toxic mercury metal fumes are likely to be produced during fires. 



::: 
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Summary of Risks: Mercury k very toxic due to its liquid and fat solubility, lack of charge, and membrane permeability. It is a 
slowly cumulative poison that concentrates in the brain, kidneys, and liver. It is very hazardous when spilled or heated. Mercury and its 
vapor arc rapidly absorbed by the membranes lining the respiratory tract, the gastrointestinal (GI) tract, and the skin. Mercury is a 
teratogen (causes physical defects in embryos). Medical Conditions Aggravated by Long-Term Exposure: Preexisting 
Problems of the target organs can be worsened. Provide preplacement and periodic medical exams emphasizing the target organs. 
Target Organs: Skin, eyes, respiratory system, central nervous system (CNS), kidneys. 
contact, inhalation. 

Primary Entry: Skin absorption/ 
Acute Effects: Erosion of the respiratory/G1 tracts, nausea, vomiting, bloody diarrhea, shock, headache, 

metallic taste. Iuhalation of high concentrations for short periods can cause pneumonitis, chest pain, dyspnea, coughing, stomatitis, 
gingivitis, and salivation. Chronic Effects: Tremors, emotional problems, loss of concentration, depression, drowsiness, fatigue, 
insomnia, loss of memory, kidney problems, eye lesions, vision disturbances, sore mouth and throat, problems with the sense of taste or 
smell, nosebleeds, nasal inflammation, loss of weight or appetite, poor hand-eye coordination, awkwardness, and unsteadiness, as well as 
dermatitis. FIRST AID: 
water for at least 15 minutes. 

Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running 
Skin. Immediately wash the affected area with soap and water because of the increased exposure from 

skin absorption. Inhalation. Remove exposed person to fresh a+, restore and/or support his or her breathing as needed. Have 
medical personnel administer oxygen to treat the chemical pneumonitis that may develop. Ingestion. Never give anything by mouth 
to someone who is unconscious or convulsing. Note to physician: If indicated by degree of ingestion, saline cathartics and charcoal 
should be used. Chelation therapy with d-penicillamine may also be indicated. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. Treatment of chronic mercury 
poisoning requires expert medical care. At the first signs, immediately remove the exposed person from further 

exposure 
,.., . . . . . . . ;, . . . . . . . . . . ,.... . . . . . ~S:~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~:~:~~~~~~~~~~~~~~ t.. w. 

Spill/Leak: Notify safety personnel, restrict access to the spill area to necessary personnel, and provide adequate ventilation. Clean up 
spills Promptly. Specialized equipment and/or techniques may be required to safely deal with large mercury spills; if large quantities of 
mercury are used in the workplace, detailed, prior spill-management planning is recommended. Collect spilled mercury by using a suction 
Pump and an aspirator bottle with a long capillary tube. For finely divided mercury in inaccessible cracks, comers, etc., treatment with 
calcium polysulfide and excess sulfur is recommended to convert the mercury globules into mercury sulfide. Vacuum cleaners may be used 
if they are equipped with specially designed mercury-absorbent exhaust filters. Collect the mercury into tightly sealed containers for later 
disposal or reclamation. Cleanup personnel must use the recommended personal protective equipment (see sect. 8). 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Do not pour mercury down a drain. 
Mercury is very harmful to the environment. Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, 
state, and local regulations. 
OSHADesignations EPA Designations (40 CFR 302.4) 
Air Contaminant (29 CFR 19010.1000 Subpart Z) RCRA Hazardous Waste No. U151 

CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg)* 

*Per the Clean Water Act, Q 407 (a); Clean Air Act, 8 112; and Resource Conservation and Recovery Act, $ 3001. 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of mercury may occur, wear a full face shield 
or splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Use a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations 
and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves, 
boots, aprons, gauntlets, etc., to prevent any contact with mercury and the skin. 
Ventilation: Install and operate general and local ventilation systems powerful enough to continuously maintain airborne levels of 
mercury below the OSHA PEL standard cited in section 2. 
Safety Stations: Make emergency eyewash stations, washing facilities, and safety/quick-drench showers available in work areas. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do 
not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean mercury from shoes 
and equipment. Separate work and street clothes; store work clothes in special lockers and always shower before changing to street clothes. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your clothing and 
equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do nor eat, drink, or smoke in any 
work area. 

_ .,.( . . ._ :, ,. .; ,. ,. ., ._. .,. . . . ,., .,. ,., . . . :. . . ,.. .,. ., .: .,.: >:.,. . . :.. :.. i.:,sECl~.~~~~,~~~ 

Storage/Segregation: Store mercury in a cool, dry, well-ventilated area in tightly closed unbreakable polyethylene containers. Protect 
these containers from physical damage. 
Special Handling/Storage: Construct storage areas to have smooth, hard, nonporous floors with no cracks or spaces so that spilled 
mercury globules do not form in inaccessible areas. 
Comments: Mercury evaporates slowly, but if it is spilled it can form many tiny globules that evaporate much faster than a single pool 
of it will. In an unventilated area, significant concentration of mercury vapor can develop from this enhanced evaporation effect. This 
poisonous vapor is particularly hazardous if breathed over a long period of time, so spills or releases of mercury require very meticulous 
cleaning Procedures. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Mercury, Metal 
DOT Hazard Class: ORM-B 

DOT Label: None IMO Class: 6 
DOT ID No. NA2809 IMO Label: Corrosive 

References: 1, 2, 8, 26, 38, 84-94, 100. 
Judgments as to the suitability of information herein for purchaser’s purposes are 
necessatily purchaser’s responsibility. Therefore, although reasonable care has 

Prepared by PJ Igoe, BS 
tin taken in the preparation of such information, Genium Publishing Corp. 
extends no warranties, makes no representations and assumes no responsibility Industrial Hygiene Review: DJ Wilson, CIH 

- 
as to tie accuracy or suitability of such information for application to 
ourchaser’s intended purposes or for consequences of its use. 6 Medical Review: MJ Hardies, MD 



MATERIAL SAFETY DATA SHEET 
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1145 CATALYN STREET 
SCHENECTADY, NY 12303-1836 USA 

No. 59 

BERYLLIUM 
METAL/POWDER 

(518) 377-8855 OENWM PUUlSNlNG CORP. I Date April 1980 
. 

SECTION I. MATERIAL IDENTIFICATION 
NTERIAL NAME: BERYLLIUM METAL/POWDER 
KHER DESIGNATIONS: Glucinium, Glucinum, Be, CAS #007 440 417 
UNUFACTURER: Material is available from several suppliers, including: 

CERAC, Inc. Brush Wellman 
P.O. Box 1178 Metal C Oxide Div. 
Milwaukee, WI 53201 Elmore, OH 43416 

Phone: (414) 289-9800 Phone: (419) .862-2745 

SECTION II, INGREDIENTS AND HAZARDS x HAZARD DATA 

kCurrent (1979)OSHA and ACGIH TLV. In 1975 OSHA proposed 
an 8-hr TWA of 1 Dg/m3 with a ceiling of 5 Dg/m3 (15 mix. 
sample); OSHA believes that beryllium and it8 compound3 
should be treated as a carcinogenic threat to man. 
(The proposed OSHA standard is still under review, but 
is expected to issue in 1980.) 

Human, inhalation 
TCLo 300 mg/m3, 
pulmonary effect8 

Rabbit, intravenous 
TDLO 20 mg/kg, 
neoplastic effects 

SECTION III, PHYSICAL DATA 

Boiling point at 1 atm, deg C ----- 2970 Specific gravity at 20 C ------- 1.848 
Vapor press\.re at 1910 C, mm Hg --- 7.6 Melting point, deg C ------------- 1278+5 

Water solubility, hot water _---- Slight Atomic weight ------------------- 9.01 
cold water ---- Insol. 

Appearance & Odor: A grayish-white metal (hexagonal crystal structure) also as powderer 
metal; no odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temp. ( Flammability Limits In Air 

N/A [Powder ca. 1200 F f Dust explosion hazard 
Extinguishing Media: Do not use water or CO?. Smother fire with approved dry powder 

extin uisher$ 
d 

Beryllium can be a moderate fire hazard if e osed to flame. The 
hazar increases as particle size decreases. A cloud of Be 3 ust in air can be ex- 
plosive (areas where dusting may occur require Class II, Eoup E electrical services, 
29 CFR 1910.309). Combustion products of this material are hi hl toxic. 

Pi~~fa'~~~H"a~~~~~~u~~e Ar ~~rpr~Xs::Xet~l~t~~~l~~~ ffre, t ey's oul otect~+i$%X~~n~~~~~~ent 

SECTION V, REACTIVITY DATA 
Beryllium is stable at room temperature and resists oxidation at ordinary temperatures.2 

When heated in air or in mixed CO2 and nitrogen, it can be ignited. 
It is acid and alkali soluble; it reacts with strong bases to evolve hydrogen. 
Mixtures of the powdered metal with CC14 or trichloroethylene will flash on heavy impaC 
Warm beryllium will react incandescently with phosphorus, fluorine or chlorine. 
Molten lithium metal (180 C) severely attacks beryllium metal. 

*Will form oxide on solid surfaces when moist. 

Be) 
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water for 15 minutes, including under 

I SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
\ 
If 

c ean-up personnel w E 
owdered metal is s illed, notify safety personnel. 

P 
E xclude all from area exce 

th protective equipment against contact or inhalation hazar s. i? 
Provide ventilation and remove source8 of heat or ignition. Pick up powder s 
methods such as vacuuming or wet mopping; prevent dusting conditions. 

ills by 

scrap in sealed container for recovery or disposal. 
Collec partie 1 

DISPOSAL: Scrap or waste material disposal is best accomplished by arranging to return 
to the supplier in a mutually acceptable form. Beryllium waste unsuitable for re- 
cycle must be handled in accordance with Federal, State, and Local regulations. 
Burying in an approved landfill, or burning in an approved incinerator with a 
scrubber, followed by burying the residues in an approved landfill, have been used 
in the past. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Isolate workplaces where ber llium dust and fume are generated. P 

and local exhaust ventilat Y 
rovide adequate gener 

on (with filtration to purify recycled air and to protect 
the external environment) to meet TLV requirements. Provide approved respirators fox 
emergency and nonroutine use above the TLV: 
as hi h as 50 ug/rnJ* use 

High efficiency filter masks are suitabl 

full-! acepiece 
air-sup 

respirator is 2 
lied or self-c n ained respirators above 50 Ugfm3. 

nee ed above 10 ug m . 75 
Workers may require body-covering protective clothing, 

exposed above the TLV, f 
loves and safety goggles. When 

a than e of clean protective c othing and a shower at the end 
of the day is required. (Was k protective clothing with suitable protection for the 
launderer.) Avoid carrying beryllium particulate outside the workplace on hair or 
clothing. 

Eyewash stations and safety showers should be available. 
Monitor the workplace to properly determine and control exposure to beryllium. 

1 SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 
Use only with adequate ventilation where &can become airborne. When se or it8 a- 

is heated (as in welding or sintering processes) hazardous levels of Ge can be gen- 
erated. Store in clean, 
low fire!-hazard area. 

dry place away from incompatible materizls (see Sect V) in 
Protect containers from physical damage. Label clearly. 

Use good housekeeping practices to prevent ac+mulation of &-containing de osits. Giv 
preplacement and annual medical exams to those who may be exposed above t K e TLV. 
Preclude from exposure those with pulmonary disease, chronic skin, liver, heart, or 
kidney conditions, abnormal chest X-ray or blood count, or vital capacity depression 
greater than 10% Provide worker training. 
DOT Classification of powder - POISON B. 

GENIUM PUBLISHING 

Late 



No. 70 

- MATERIAL SAFETY DATA SHEET ANTIMONY METAL/POWDER ,/- --\ 
. GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY, NY 12303.1838 USA 

(518) 377-8855 CfNlUM PUDUSHINOCC mP. Date September 1980 

/ 

:rrtn*I 1 MATED1 Al lntNTlE1PATlnN 
;b, ,“I, I1 vICI,L,\*“L 1YLI.I ,I .-raw .“I. 

'ERIAL NAME: ANTIMONY METAL/POWDER 
iER DESIGNATIONS: Stibium, Sb, ASTM B237, GE Material BlOF2, CAS 1007 440 360 
NFACTDRBR: Available from several suppliers. 

,CTION II, INGREDIENTS AND HAZARDS 
:imony 

x IiAZARO OATA 

> 99 8-hr TWA 0.5 mg/m3* 

(as Sb) 

Current OSHA Standard and ACGIH (1980) TLV. NIOSH has 
proposed a lo-hr TWA of 0.5 mg/m3 with an Action level 
at 0.25 mg/m3. 

Rat, intraperitoneal 
LDLo 100 mg/kg 

J was establish at a level to prevent irritation and 
systemic effects. 

Rat, oral 
LD50 100 mg/kg 

ECTION III, PHYSICAL DATA 
iling point, @ 1 atm, deg C ---- 1750 Specific gravity, @ 25 C --------- 6.68 
por pressure @ 886 deg C, mm Hg - 1 Melting point, deg C ------------ 630.5 
lubility in water ------ Insoluble Mohs hardness ------------------- 3-3.5 

Molecular weight _-___--_----____ 121.76 

pearance: A brittle, flaky,.crystalline solid'with a lustrous blue-white color; an 
amorphous gray allotrope is also known. The powder form is dark gray, 
lustrous. 

ECTION IV, FIRE AND EXPLOSION DATA 
hash Point and Method 

se 

LOWER UPPER 

ammability Limits In Air 
Dust cloud explosion* 0 42 

ozlft3 -- 
ing inf onaation 

temperature. ~~~Pi~~Pe~~'T;'burns 
fumes (Sb203). 

en powdered antimony is exposed to heat or ignition sources it is a moderate fire and 
explosion hazard. Particle size and dispersion in air determine reactivity. 

eathing equipment and eye protection. 
Sb dust cloud can be ignited by a 1.92 J 

spark. 
ECTION ‘4, REACTIVITY DATA 
timony metal (bulk) is stable in dry air at room temperature. It slowly tarnishes in 
moist air. It is not very reactive with cold, dilute acids, but reacts readily with 
aqua regia and hot, concentrated sulfuric acid. Nascent hydrogen can react with Sb o 
its alloys with Mg or Zn to form stibine (SbHg), a colorless, highly toxic gas with a 
disagreeable odor (TLV 0.1 ppm). Sb can react vigorously or violently with oxidizing 
agents, such as nitrate salts, halogens, nitric acid, perchloric acids, ClP3, KMnO4, 
etc. 
wdered antimony reacts more vigorously than the bulk material and forms dangerous 
mixtures with oxidizing agents. Reactivity is further increased on heating. 

L 

r 
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ranging from mild rashes to blemishes 
weaknees. 

resembling chicken pox, and muscle pain and 
Chronic inhalation of subtoxic doses of dust or fume above the TLV ma 

sult in chemical pneumonia, intraalveolar lipid deposits, 1 
re- 

liver and cardiac invo ve- 
ment, and possible kidney disease. Acute ingestion ma? caufe violznt vomiting, 
diarrhea, slow pulse and lowblood pressure, 

FXRBT AXD: 
shallow b eath ng, an death. 

Eve Contact: Flush with running water for 15 minutes, including under the eyelids. 
Skin Contact: Wash area with soap and water. Treat burns as usual. 
nhalatlon: Remove to fresh air. 

of 
Contact physician! Gastric lavage followed by saline catharsis. 

excessive exposure get prompt medical help for further treatment, 
support, and observation. 

*Chelation therapy with Dimercaprol (BALI under a.-physician's care will increase Sb 
elimination rate in urine. 

SECTION VI I. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of powder spills. Small spills can be removed by vacuuming or 

wet sweeping in order to keep airborne dust at a minimum. Clean up personnel should 
use protective equipment. 

DISPOSAL: Scrap metal can be returned to supplier. Unsalvageable waste may be buried 
in an approved secure landfill. Follow Federal, State, and Local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation to meet TLV requirements in tne workplacd 

where Sb powder is used or where Sb-containing metal is heated. 
Res irators should be available for nonroytine or emergency use above the TLV: 

e % ficiency dust respirator below 5 mg/m 
Hi h 

with full facepiece above 5 mg/m3. 
and self-contained or air-supplied resp rata f 

Avoid eye contact by use of chemical safety goggles where dusty conditions occur. Uea 
rotective clothing appro riate for the work situation to minimize skin contact. 

&ange fro street c~othin~is desirable. 
othin to be cha ged da ly nd laundere 

?Separate lockers for street clothes+. 
Shower ng after work with a camp ete 

I 

Eyewash stations and washing facilities should be readily accessible. 
Provide preplacement and periodic medical examinations for those regularly exposed to 

antimony, with emphasis directed to skin and mucous membranes and the pulmonary, 
cardiac, and reproductive systems. Provide suitable training to those working with 
antimony. Monitor the workplace. Keep records. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
Store in a dry, well-ventilated, low-fire risk area. Avoid heat and direct sunlight. 
Use good housekeeping practices to 

ing techniques that will keep air orne particulate at a minimum. . ii 
revent accumulation of dust and follow sound clean- 

Avoid breathing dust or fume. Minimize skin contact by using barrier creams, rubber 
gloves and aprons, and good personal hygiene. Keep Sb dust off clothing. Wash hands 
and face before eating, drinking or smoking after handling this material. 

.S 

‘8 
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Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectadv. NY 12303-1836 USA 
(h.8) 377-8855 

QENIUU PUBLISHING CORP. 

PP’I’T~-IN 1 MATI?RT AI. 
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THa4LLWM IvlETAL 
(Revision A j 
Issued: December 1980 
Revised: April 1988 

UUbll”&. I. ,.1ra*Y1\1zaY a--..e-a a- .--- --. 

Material Name: THALLIUM METAL 

Descrl 
)f switc R 

tlon (Origin/Uses): Used in scmlconductor nsearch; also alloyed wiih mercury for the manufacture 
es and closures that operate at subzero temperatures. 

3ther Designations: Tl; NIOSH RTECS No. XG3425000; CAS NO. 7440-28-O HMIS Not Found 

Manufacturer: Contact 
Puyers’ Guide (Genium m .73) for a list of suppliers. r 

our supplier or distributor. Consult the latest edition of the C/teticcoiweek H 1 
F 1 R 1 

Comments: The hazards of working with thallium metal am associated with cutting, grinding, welding, 
R- 1 I 3 

:tc.. that produce dust, fumes, powders, and gases. PPG’ s 1 
*See sect. 8 

SECTION 2. .INGREDIENTS AND HAZARDS % EXPOSURE LIMITSK - 
fhallium Metal, CAS No. 7440-28-B Ca 100 IDLH* Level: 20 mglm’ (Soluble 

Compounds) 

OSHA PEL (Skin*+) 
8-H.rTWA:*+* 0.1 mg/m’ 

*Immediately dangerous to Life and health (soluble). 
**This material or its salts can be absorbed through intact skin, which 
contributes to overall exposure. 
***Exposure limit defined for soluble thallium compounds as ‘Il. 
****See NIOSH, RTECS, for additional data. 

SECTION 3. PHYSICAL DATA 

ACGIH TLV, 1987-88 
TLV-TWA:++* 0.1 mg/m’ 

Toxicity Data++*’ 
Man, Oral, TIQ 5.714 mg&g 

Bolllng Point: 2655-F (1457’0 
Melting Point: 579-F (304’C) 
Specific Gravity (H,O = 1): 11.85 

Water Solubility (94~): Insoluble 
Molecular Weight: 204 Grams/Mole 

Appearance and Odor: A bluish white, very soft, easily fusible heavy metal; odorless. 

SECTION”;44. FIRE AND EXPLOSION DATA. LOWER UPPEB 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

+ * 96 by Volume + l 

Extinguishing Media: *Use dry chemical, “alcohol” foam, carbon dioxide, or waler spray to put out thallium fires. Contact your supplier 
for further recommendations. 

Unusual Fire or Explosion Hazards: Thallium metal dust particles suspended in the air can explode. If a thallium dust cloud forms, 
immediately eliminate all possible sources of ignition such as sparks, open flame, etc., >nd spray the area with a water mist or fog. Working 
with this material can produce heat and sparks, which can ignite flammable materials and vapors in the workplace. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SC!3A) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Thallium metal is stable in closed containers at room temperature under normal storage and handling conditions. It dots not undergo 
hazardous polymerization. In air, a poisonous coating of thallium oxide (IJO) can develop on the exposed surface of thallium metal. 

Chemical Incompatibilities: This material reacts violently with fluorine. 

Conditions to Avoid: Prevent contact with fluorine. Avoid exposure to sources of ignition such as open flame, sparks, and lighted 
tobacco products. 

Hazardous Products of Decomposition: During fines thallium can form thallium oxide. 
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SECTTON6.HEALTHHAZARDINFORMATION 
Thallium metal is not listed as a carcinogen by the NTP, IARC, or OSHA. 
SuTmary of Risks: Thallium is acumulative poison. ltor its salts can bc absorbed through intact skin; if they are ingested they are 
rapldly absorbed by the gastromteslinal (Cl) tract Thallium acts as a mitotic (affecting ccl1 division) agent and a general cellular poison. 
Acute poisoning chiefly affects the central nervous system (CNS) and the GJ tract. The ingestion of soluble thallium salts causes more 
serious effects than the ingestion of the purr metal. Medical Conditions Aggravated by Long-Term Exposure: Disorders of 
the CNS, Cl tract, kidneys, liver, and eyes may be worsened by exposure to thallium. Administer prcplacement and periodic medical 
exams emphasizing these organs’ funcuons. Target Organs: Eyes, CNS, lungs, liver, kidneys, GI tract. Primary Entry: Skin 
absorption or contact, inhalation. Acute Effects: Nausea, vomiting, diarrhea, tingling or pain in the extremities, weakness, coma, 
convulsions, and death. Chronic Effects: Weakness, pain in the extrcmitics (polyneuritis); loss of hair (alopecia, the most visible 
sign); and disorders of the cardiaf, renal. and endocrine systems. FIRST AID: Eyes. 
eyelids, gently but thoroughly WIUI plenty of running water for al least 15 minutes. 

Immediately flush eyes, including under the 
Skln. 

soap and water because of the &eased hazard from absorption. Inhalation. 
Immediately wash the affected arca with 

support his or her breathing as needed. 
Remove the exposed person to fresh air; restore and/or 

IngestIon. Treat aron emergency. Never give anything by mouth to someone who is 
unconscious or convulsing. If the exposed person is responsive, give him or her several glasses of milk or water to drink and then induce 
vomiting. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first ald. The treatment recommended In 
Genlum reference 100 (p. 529) Includes the followlng: Maintain fluid and electrolytic balance; administer 
potassium chloride to replace thallium intracelIularly; and use hemoperfuslon and hemodlalysis as warranted by 
tbe specifics of the incident. Various chelating theraples have been recommended. 

SECTION7.SPILL,LEAK,ANDDISPOSALPROCEDURES ,, '. . . ':..: .: ':, y ,: : 
SpllllLeak: Notify safety personnel, evacuate all nonessential pcrsonncl. and provide adequate ventilation. Cleanup personnel need 
protection against contact with and inhalation of dust (see sect. 8). Prevent skin contact. Scoop up spilled thallium i&suitable containers 
for disposal. Carefully sweep or vacuum up small spills or residues without creating dust. 
Waste Disposal: Contact your supplier or a liccnscd contractor for dctailcd rccommcndations. Consider recycling. Follow Federal, 
state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart 2, for soluble thallium compounds as Tl) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste: Listed without Number 
CERCLA Hazardous Substance, Reportabie Quantity: loo0 lbs (454 kg) 

SECTION8.SPECIALPROTECTTONINFORMATION .: . 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow Ihc eye- and face-protection guidelines in 29 CFR 
1910.133. Respirator: Wear a NIOSH-approved respirator per the NIOSIl Pocket Guide to ChemicalHazards for the maximum-use 
concentrations and/or Ule exposure limits citi in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For emergency or 
nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or 
positive-pressure mode. Warning: Air-purifying respirators will nor protect workers in oxygcndcficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, impervious, body-covering clothing to prcvcnt any possibility of skin contact. 
Barrier creams may be useful to limit the effects of skin contact. 
Ventilation: Install and operate general and local ventilation systems powerful enough Co maintain airborne levels of thallium below the 
OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showcts available in use and handling areas. 
Contamlnaled Equipment: Contact lenses pose a special hazard; soft lcnscs may absorb irritants and all lenses concentrate them. 
Particles can adhere to conlact lenses and cause comcal damage. Do not wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while eating, drinking. or smoking. Do nof cat, drink, or smoke in any work arca. 

SECTION ~.~PE~IALPRECAUT~O~ ANDC~MMENTS 
Storage/Segregation: Store thallium metal in a cool, dry, well-ventilated arcp in closed containers away fromoxidizing agents, Buorinc 
and sources of ignition. 

Special Handling/Storage: Practice good housekeeping techniques that minimize accumulation of dust; cleaning procedures 
should not create dusty conditions. 

Transportation Data (49 CFR 172.101-2): 
DOT Shipping Name: ThalliumSaIL Solid, NOS DOT Label: Poison IMO Label: Poison or St. Andrew’s Cross (X)* 
DOT ID Nos. UN1707; NA1707 DOT CLass: Poison B IMO Class: 6.1 
*Harmful-Stow away from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III). 

References: 1.2. 1273.84-94, 100, 103. 
Judgments as IO the sutabiiity of informauon herein for punhwr’s purposes arz 

necessarily purchaser’s rcsponsib~lily. Themfore. aithougb reasonable EM has 
1 Prepared by PJ Igoe, BS 

bea Like1 in the peplration of such information, Genium Publishing Corp. 

extends no warrantxs. makes no re~ntationr md assumes no responsibility 
Industriai Hygiene Review: DJ Wilson, CIXi 

as to the accuracy or smtability of such information for applicalion lo 
pmhaseis intended purposes or for c~~sc@~n~c?~ of IU USC. ,9 ( Medical Review: MJ Hardies, MD 



Material Safetv Data Sheet 
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Genium Publishing Corporation 
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‘+‘--n-aAv, NY 12303-1836 USA 
8) 377-8855 

No. 81 

SILVER NITRATE 

GENIUM PUBLISHING CORP. 1 Revised: August 1988 

Material Name: SILVER NITRATE 

Description (Origin/Uses): Used in photography, silver plating, inks, paints, hair dyes, and 
pharmaceuticals; in etching ivory, coloring porcelain, and the manufacturing of mirrors; also as 
H universally applied reagent in ~alytical~hemistry. 

- 

Other Designations: Lunar Caustic; AgNO,; CAS No. 7761-88-8 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the 
Chemicahveek Buyers’Gui& (Genium ref. 73) for a list of suppliers. 

Silver Nitrate, CAS No. 7761-88-8 Ca 100 

*See NIOSH, RTKS (VW472Sm), for additional data with references to 
reproductive, irritative, and mutagenic effects. 

HMIS NF-PA NifPA 
H 2 Nonfire Fire 

F 0 R 1 
R 2 I 4 
pPG* s 3 
*Se.e sect. 8 KO 

OSHA PEL 
8-Hr TWA: 0.01 mg/m3 (as Silver) 

ACGIH TLVs, 1987-88 
TLV-TWA: 0.1 mg/m’(Metal Dust and 
Fume) 
TLV-TWA: 0.01 mg/m’ (Soluble 
Compounds, as Ag) 

Toxicity Data* 
Man, Unknown, LD,: 29 mgflcg 
Mouse, Oral, LD,: 50 mg/kg 

Boiling Point: Decomposes at 824-F (440°C) into metallic silver, 
nitrogen, oxygen, and nitrogen oxides. 

Melting Point: 414°F (212’0 
Specific Gravity (H,O = 1): 4.35 

Water Solubility (%): Complete 
Molecular Weight: 170 Grams/Mole 
Vapor Pressure: Negligible 

Appearance and Odor: Colorless, transparent large crystals or white small crystals; odorless. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
* * % by Volume * * 

Extinguishing Media: *Silver nitrate does not bum. Use water only on small fires; do not use dry chemical or CO,. For large fires, flood 
the area with water. For extensive fires in cargo areas, make every effort to extinguish flames from remote, safe locations using unmanned 
hose holders or monitor nozzles. If this is impossible, evacuate the area and let the fii bum. Contain the runoff from fire control; 
uncontrolled runoff to sewers may create fire or explosion hazards. Remove containers of silver nitrate from the area if it is safe to do so; 
cool fire-exposed containers with water at a safe distance until well after the fiie is extinguished. 
Unusual Fire or Explosion Hazards: Silver nitrate alone does not present any unusual fire or explosion hazard when exposed to heat or 
flame; however, it is a strong oxidizer that greatly increases the flammability of any combustible material it touches. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepicce operated in the pressure- 
demand or positive-pressure mode. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~ ~:::ii::~.iiii:~~~~~~~~~~~~~ 

Silver nitrate is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization. 
Chemical Incompatibilities: Under suitable conditions, silver nitrate reacts dangerously (explosion; ignition, propellant type of burning; 
formation of explosive products) with acetylene, ammonium hydroxide, aziridine, calcium carbide, ethanol, ethanol and nitric acid, 
ethyleneimine, 1-bromo-Zpropyne, charcoal, chlorine trifluoride, ethylene oxide, ethylene hydroperoxide, hydrogen peroxide, magnesium 
oxalic acid, tartaric acid, peroxymonosulfuric acid, phosphine, phosphonium iodide, phosphorus, phosphorus isocyanate, sulfur, plastics, 
arsenic, or cuprous acetylide. See Genium reference 84 (p. 491M-185). 
Conditions to Avoid: Do not expose silver nitrate to incompatible chemicals. 
Hazardous Products of Decomposition: Toxic fumes such as silver oxides and toxic gases such as nitrogen oxides can be produced 
during certain fire conditions. 

Copyright Q 1988 Gcnium Pubibhing cOrpcra:ion 
Any commercial u.w or repoducl~on without the publirhefs permission iv profllbiled 
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Silver nitrate is not listed as a carcinogen by the NTP, IARC, NIdSH, ACGIH, or OSHA. 
Summary of Risks: Silver nitrate, along with its dust and solution, IS very irritating and corrosive to the skin; eyes; mucous 
membranes; and, if ingested, to the gastrointestinal tract. It may be absorbed into the body following ingestion or inhalation. Ingestion 
can cause severe gastroenteritis and gastric bleeding, and chronic, possibly fatal, gastroenteritis or shock. Inhalation or ingestion can 
lead to generalized argyrla, a slate gray pigmentation or color change that may be uniformly distributed over the face, forehead, neck, 
hands, and forearms; the fingernails may be a chocolate brown color. Skin contact, especially if the skin is wet, can cause skin burns or 
localized pigmentation problems. Initial pigmentation occurs in the eyes, nasal septum, and throat before generalized argyria occurs. 
Seizures have been reported following ingestion. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
throat, fingernails. Primary Entry: Inhalation, skin contact. 

Target Organs: Eyes, skin, nasal septum, 

and sore throat. 
Acute Effects: Inhalation may cause shortness of breath, coughing, 

FIRST AID 
Chronic Effects: Generalized argyria and methemoglobinemia may result from long-term exposure to silver nitrate. 

Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Permanent eye injuries can result from eye contact with silver nitrate dust or solution; any eye exposure must be treated as an emergency. 
Skin: Inhalatlon: 
air. 

Immediately wash the affected area with soap and water. Treat skin bums. 
Ingestion: 

Remove the exposed person to fresh 
Never give anything by mouth to someone who is unconscious or convulsing. Give the exposed person 4 to 8 ounces 

of milk or water to drink. Do not induce vomiting. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. Specific medical protocols have 
been developed to treat methemoglobinemia. 

~~~~~~~~~~~~B.~~~~~~ 

Spill/Leak: If dust is generated, wear appropriate respiratory protection (see sect. 8). Ventilate the affected area; carefully scoop or 
vacuum waste, using an appropriate filter, into a suitable container for reclamation or disposal. Remove sources of heat or ignition. Do not 
get water inside containers of silver nitrate. Genium ref. 85 (guide 45) recommends the following: for small, dry spills, use a clean shovel 
to put the material into a clean, dry container. Cover containers and move them out of the spill area. For small spills, flush the area with 
flooding amounts of water. For large spills, dike the area far beyond the spill for later disposal. 
Waste Disposal: Contact yoursupplicror a licensed contractor for detailed recommendations. Follow Federal, state, and local 
regulations. 
OSHADesignations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR302.4) 

Goggles: Always wearprotcctive eyeglasses or chemical safety goggles. Where splashing of silvernitrate solution may occur, wear a full 
face shield or splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use aNIOSH- 
approved respirator per Genium reference 88 for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow 
OSHA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., as required by the 
specific work environment to prevent excessive skin contact or contamination. 
Ventilation: Install and operate general and local exhaust-ventilation systems powerful enough to maintain airborne levels of silver 
nitrate dust below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and safety 
showers available in use and handling areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb 
irritants and all lenses concentrate them. Particles can adhcrc to contact lcnses and cause cornea1 damage. Do not wear contact lenses in 
any work area. Remove contaminated clothing and launder it bcforc wearing it again; clean this material from shoes and equipment. 
Comments: Practice good personal hygicnc; always wash thoroughly after using this material. Keep it off of your clothes and equipment. 
Avoid transferring silver nitrate dust from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in 
any work area. 

Storage/Segregation: Store silvcrnitratc in acool, dry, well-vcntilatcd, low-fire-risk area away from incompatible chemicals (see 
sect. 5). 

Special Handling/Storage: Protcctcontaincrs from physical damage, use thismaterial with adequateventilation, anddonotcreatedusty 
conditions. 

TransportationData(49 CFR 172.101-2) 
DOT Shipping Name: SilverNitrate 
DOT ID No. UN1493 

DOT Label: Oxidizer IMO Label: Oxidizer 
DOT Hazard Class: Oxidizer IMO Class: 5.1 

References: 1,2,4,5,9,12,27,43,55,58,73,82-94,103, II?, 113,114. 

Judgments as to the suitability of information herein for purchaser’s purposes arc 
necessarily purchaser’s reaponsibilily. Themfore, allhougb reasonable care has 

Prepared by PJ Igoe, BS 
been taken in the preparation of such information, Gcnium Publishing Corp. 
extends no warranties, makes no rcpmscntations and assumes no rcsponsibil:!y ’ Industrial Hygiene Review: DJ Wilson, CII-I 
as to the accuracy or suitability of such information for application to 
wrchascr’s intended ~umoscs or for c~nsc~~enccs of ila use. , Medical Review: MJ Hardies. MD 
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MATEWAL SAFETY DATA SHEET 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTADY, NY 12303-1836 USA 

NC. a3 

P CHROMIUM METAL/POWDER 

(518) 3774855 omwMPllmllwINo~. 1 Date March 1981 

SECTION I, MATERIAL IDENTIFICATION 
UTERIAL NAME: CHROMIUM METAL/POWDER 
DTHER DESIGNATIONS: Chrome, Cr. ASTM A481, CAS 11007 440 473, GE Materials BlODl, 

B50T2005 
!fANUFACTURER: Available from many suppliers. 

SECTION II,. INGREDIENTS AND HAZARDS 
Chromium 

*Current OSHA standard for chromium metal and insoluble 
salt. ACGIH (1980) TLV Intended Changes List, 0.5 mg/m 

TLV set at a level to prevent pulmonary disease. 

Status: Publication of a proposed regulation in summer of 
1981 is anticipated. (BNAReporter 12111180 pg 756) 

SECTION III, PHYSICAL DATA 

x 
>99 8-hr TWA 1.0 mg/m3* 

HAZARD DATA 

Rat, Intravenous 
TDLo 2 mg/kg/6W-S, 
Neoplastic effects 

Rat, Implant 
TDLo 1 mg/kg/6W-I 
Neoplastic effects 

Boiling point, deg C ----------- 2200 Specific gravity @ 20 C ------- 7.19 
Vapor pressure, 1 mm Hg, deg C - 1616 Melting point, deg C ---------- 1890 

I 
Vapor density (Air=l) ---------- 1.79 Atomic weight ----------------- 52 
Soluble in H20, g/lOOg ---- Insoluble 

gpearance and Odor: Steel-gray, no odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits in Air 0.~30 

I?:=1 di:: 7" 1, Dust cloud ew* ozlft3 
Jxtinguishing Media: (Obtain deeghting information from supplier.) 

Powdered f&n is combustible. Use water--spray or fog, dry chemical, CO2, sand. 
When powdered chromium is exposed to heat or ignition sources it is a moderate fire and 

.explosive hazard. Index of explosibility (c.1 weak, >lO severe) 0.1. Particle size an 
dispersion in air determine reactivity. 

Firefighters should wear self-contained breathing apparatus. 
*100X of dust goes thru a 14 micron sieve. Can be ignited by a 140 millijoule spark. 

SECTION V, REACTIVITY DATA 

Fused ammonium nitrate below 200 C reacts explosively; 
in CO is ignitable and ex losive. 

holten ithium at 18 C attac s Cr severely. At high temperature, oxidation of metal z R 
-1 r may produce toxic chromium oxide fumes (See MSDS f/5). 

coprrrro lm4oalluQwuarsCorpmUoll 
&,CWUW&lWrryLoul~~cprMr-~-~ GENZUM PUBLISHING 
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SECTION VI, HEALTH HAZARD INFORMATION (See S.ect. 11) 
Chromium metal is relatively nontoxic. Inhalation hazard of powders is dependent upon 

particle size. Chromium metal and insoluble salts are said to be involved in histo- 
logical fibrosis of the lungs. (Ref. 31). When metal is heated to a high temperature 
fumes produced may be damaging to the lungs when inhaled (possible pneumoconiosis?). 
Dusts or powder can cause eye and skin irritation. 

FIRST AID: 
Eye Contact: Flush with running water for 15 minutes, including under eyelids. 
Inhalation: Remove victim to fresh air. Restore and/or support breathing as require 
Ingestion: Give water to drink. Induce vomiting. 

Seek prompt medical help for further treatment, support, and observation. 

Skin: Brush off chromium dust. Wash well with soap and water. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
1 Notify safety personnel of large spills. Remove sources of heat or ignition. 
Provide adequate ventilation. Keep airborne dust at a minimum. Clean up personnel to 

wear protective clothing and approved respirator. Remove spills quickly and place in 
appropriate containers for disposal or reuse. 

DISPOSAL: Reclaim salvageable metal. Place waste in approved secure landfill.* Or 
incinerate with approved air pollution controls. Follow Federal, State, and Local 
regulations. 

P California Class I. I 

SECTION VII I. SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation to meetm requirements in the workplac 
Respiratory protection (MESA/OSRA approved) equipment necessary for certain work situ- 

ations. Respiratory protection in the form of a self-contained breathing apparatus 
with a full facepiece to be used when the particle concentration's upper limit is 50 
mg/m3. Avoid eye contact by use of chemical safety goggles where dusty conditions 
occur. Wear protective clothing appropriate for the work situation to minimize skin 
contact. Clothing to be changed daily and laundered. Showering after work with a 
complete change to street clothing is desirable. 

Eyewash stations should be readily accessible in areas of use-of powdered chromium. 
Provide preplacement and periodic medical examinations for those regularly exposed to 

chromium dust or fume with emphasis on respiratory systems. 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS (for chromium powder) 

Store material in cool, dry, well-ventilated area. Away from heat or ignition sources. 
Use good housecleaning practices to prevent accumulation of dust and follow cleaning 

techniques (vacuuming and wet sweeping) that will keep airborne particulate at a 
minimum. Use nonsparking tools and ground electrical equipment and machinery. 

Avoid inhalation of dust. Minimize skin contact by using rubber gloves and aprons. 
Wash thoroughly after handling. Store separate from acids and oxidizing agents. Keep 
containers closed and protect from physical damage. 

. 

./--- / 

. 



Material Safety Data Sheet 
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1 

“Ux41.I”,. 1. ,.aIL1YI\1*lu a-u..- .a -.M.m--.... 

Material Name: SELENIUM 

Description (Origin/Uses): Used lo manufacture other sclcnium compounds; also used in photography and xerography 
md as a catalyst and pigment. 

I 

25 

Other Designations: Elemental Selenium; Selenium Base; Selenium Dust; Selenium Metal; HMIS Not Found 

Selenium Metal Powder; Se; NIOSH R’lECS No. VS77~, CAS NO. 7782-49-2 H 3 
F 0 R 1 

Manufacturer: Contact 
Buyers’ Guide (Genium rc .73) for a list of suppliers. i! 

our supplier or distributor. Consult the latest edition of the Chemicoiweek R 1 1 4 
PPG* s 2 

Comments: See Gcnium Industrial MSDS 152 (Selenium Dioxide). *.%eSeCL 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS 9% EXPOSURE LIMITS 
Selenium, CAS No. 7782-49-2 ca 100 IDLH* Level: 100 mg/m’ 

OSHA PEL** 
8-Hr TWA: 0.2 mg/rn’ 

~Immcdiatcly dangerous to lift and health 
@*This exposure limit is defined for selenium compounds as Se. 
***See NIOSH, R7i!X’S, for additional data with rcfercnccs to rcpmductivc, 
mutagenic, and tumorigcnic effects. 

ACGIH TLV,‘+ 1987-88 
TLV-TWA: 0.2 mgim! 

Toxicity Data**+ 
Rat, Oral, LD,,,: 6700 mg/kg 
Rat, Inhalation, LDZd: 33 mg/kg (g Hrs) 

SECTION 3. PHYSICAL DATA 
Boiling Point: ca 1263-F (684-C) Specific Gravity (H,O = 1): Bolh amorphous and 

Water Solublllty: Insoluble crystalline forms have specific gravities bctwccn 4 and 5. 

Meltlng Point: ca 644-F (34o’C) Molecular Weight: 79 Grams/Mole 

Appearance and Odor: A dark red to bluish black amorphous solid or dark red, grey. or black crystals appearing in two distinct forms, c: 
allotropes, because of differences in crystalline structures; odorless. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER I! WE R 
Flash Point and Method Autoignition Temperature Flammability Limits in Air __----... ..- ..- . _.__....._. _.--.- -.-- ._..- -... - .-_- .__._ __.-._-- .____________ ..- _ 

* l 96 by Volume l * 

Extinguishing Media: ‘Selenium does not bum. Use agcnls such as dry chemical, “alcohol” foam, or carbon dioridc that will extmguis!, 
the surrounding fire. 

Unusual Fire or Explosion Hazards: None. 

Special Fire-fighting Procedures: Wear a self-conwincd breathing apparatus (SCBA) with a full faccpiecc oy:~:&!d in ;l;r: prcsrurc- 
demand or positive-pressure mode. 

SECTION 5. REA’CTIVITY DATA 
Selenium is stable in closed containers at room tempcraturc under normal storage and handling conditions. It dots not undergo huzardous 
polymerization. 

Chemical Incompatibilities: This material reacts dangerously with carbides, fluorine, oxygen, potassium, and many more materials 
(see Gcnium ref. 84). 

Conditions to Avoid: Avoid direct contact with incompatible chemicals to prevent dangerous and violent reactions. Avoid the unin- 
tended contact of W&X with scfcnium in storage areas or reactor vessels. 

Hazardous Products of Decomposition: When hcalcd to decomposition, scleniumrcadily emits toxic oxides of.sclenium (&OX). 
Selenium itself is 3 highly toxic and dangerous malerial. 

I 

I 
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SECTION 6. HEALTH HAZARD INFORMATION 
Sclcnium is not listed as a carcinogen by the NTP, IARC, or GSHA. 
Summary of Risks: Direct exposure to selenium or inhalation of its dust causes severe irritation of the skin, eyes, and the upper 
rcspuatory tract (URT). Caution: Some symptoms of exposure to selenium (cg.. chemical pneumonia) may be delayed for several 
hours. 
Primary 

IVedicai Conditions Aggravated by Long-Term Exposure: None rcporlcd. 
Entry: Inhalation, skin contact. 

Target Organs: URT, skin, eyes. 
Acute Effects: Skin and eye bums, contact dermatitis, intense irritation of the URT, 

and hcadachc. Cases with flulike symptoms resembling metal-fume fever within 24 hours of exposure have been reported. 
Chronic Effects: Odor of garlic on breath; fatigue; irritability; URT irritation; pallor; gastrointestinal distress; metallic taste; and an 
allergic eye reaction with red, sometimes puffy, eyelids. 
FJRST AID: 
Skin. 

Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water. 
Jmmed,iatcly wash the affected area with plenty of running water. Any worker who develops a rash or contact dermatitis must get 

medical attcnuon and prevent any further contact with selenium metal or its compounds (cg., sclcnium dioxide; see Cenium Industrjal 
PISDS 152). Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Prompt 
administration of oxygen gas (0s) by trained medical personnel may aid recovery. Ingestion. Give exposed person aeveral~glasses of 
water to dilute material. Do not Induce vomiting. Never give anything by mouth to someone who is unconscious or convulsing. 

Treat each exposure to selenium as an emergency! GET MEDICAL HELP (IN PLANT, PARAMEDIC, 
CO.M>lUNITY) FOR ALL EXPOSURES. Seek prompt medlcai assistance for further treatment, observation, and 
support after first aid. If chelation therapy to remove the metaille selenium Is Indicated, calcium disodium edetate 
(CaSa,-EDTA) is the chelating agent of choice; do not use dlmercaprof. Burns may require treatment with 10% 
sodium thiosulfate cream. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, evacuate all nonessential personnel. provide adequate ventilation, and do not add any water to the 
spill or leak area. Cleanup personnel need protection against contact with and inhalation of dust (see sect. 8). Scoop up spilled selenium 
into suitable containers for disposal. Carefully sweep or vacuum up small spills or residues without cmating dust. 
W’aste Disposal: Contact your supplier or a licensed contractor for dctaiicd rccommcndations for disposal. Follow Federal, state, and 
local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 SubptiZ) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste: Listed without a Number 
CERCLA Hazardous Substance, Rqxntable Quantity: 1 lb (0.454 kg) 

SECTION 8. SPECiAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in 
29 CFR 1910.133. Respirator: Use a NJOSH-approved respirator per thcNIOS// Pocket Guide IO ChemicufIfuzards for the 
maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For 
emergency or nonroutine USC (e.g., cleaning reactor vessels or storage tanks) wcu an SCBA with a full faccpiccc operated in the prcssure- 
dcmsnd or positive-prcssurc mode. Warning: Air-purifying respirators will MI protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, impervious. body-covering clothing to prevent any possibility of skin contact. 
Ventilation: Install and operate general and local maximum cxpiosion-proof ventilation systems powerful enough to maintain airborne 
levels of selenium below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and 
safety showers available in areas of use and handling. Make the 10% sodium thiosuifatc solution or cream and the CaN%-EDTA chelating 
agent formula (sect- 6) readily available to a trained safety specialist Contaminated Equipment: Contact lenses pose a special harard; 
soft Icnses may absorb irritants, and all lenses concentrate them. Particles can adhere to contact lenses and cause comeal damage. Do not 
wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this matcriai. Avoid transferring it from your hands to 
your mouth while eating, drinking, or smoking. Do N)I cat, drink, or smoke in any work area. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store selenium in a cool, dry, wcU-ventilated arca in tightly closed containers away from oxidizing agents, 
organic materials, water, metals, and incompatible chemicals (see sect. 5). Special Handling/Storage: Prevent moisture or water 
conwmmation in any storage facility. Consider installing an automatic monitoring system to detect selenium contamination; storage under 
an inert gas (e.g., a nitrogen blanket) may bc warranted depending on the work environment. Englneerlng Controls: Use selenium in 
closed engineering systems because of its significant health and physical hazards (see sects. 4.5, and 6). AJJ engineering systems 
(production, transportation, etc.) should be of maximum explosion-proof design (i.e. they must bc nonsparking, electrically grounded 
and bonded, etc.). Comments: Perform all work with selenium with a sustained, conscientious effort to prevent accidental contact with 

water. Do not create a dusty working environmenL Develop a sustained, conscientious program of working guidelines prior to any 
accidental exposure. 
Transportation Data (49 CFR 172.101-Z) 
DOT Shipping Same: Selenium Metal Powder DOT Label: Poison IMO Label: St. Andrew’s Cross(X)* 
DOT Class: Poison B D0.T ID So. UN2658 IMO Class: 6.1 
*Harmful-Stow away from Foodstuffs (JMO Label, Materials of Class 6.1 Packaging Group III) 
References: 1, 2, 12, 73.84-94. 100. 103. 

E su1rab1111y of ~~fortnabon hacm for purchaser’s purposes are 
necosarily purchaser’s responsiblhty. Tlxrefon. altioqh reasonable cam has 

/ Prepared by PJ Igoe, BS 
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industrial Hygiene Review: DJ Wilson, CM 
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,. Medical Review: M.J Hardies, MD 
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MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 
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. .dm Ocnium’s MSDS Collection, to be usai as a reference. 

ME;;pz, ,,;i:p GENERIC) 
-1 -Y001. 

Issued: December 1985 
Revised: 

,- 
/ 

SECTION 1. MATERIAL IDENTIFICATION 18 

MATERIAL NAME: COPPER (SCRAP-GENERIC) 
ITHER DESIGNATIONS: Copper (CUJ Metal, Casting, or Powder Scrap 
JESCRI PTIUN: Copper or Copper Alloy. 
rlANUFACl’URER: Available from several suppiiers. 

KC 

SECTION 2. INGREDIENTS AND HAZARDS 
HASE METAL: Copper (Cu) CAS 11.1440 50 8 

l OSHA Permissible Exposure Limj t (I’EL) 
** American Conference of Govermental Industrial Hygienists (ACtiIH) 

Threshold Limit Values (‘I’LV’s) current as of revision date. 

SECTION 3. PHYSICAL DATA 

96 
Eir- 
maximum 

HAZARD DATA 

l PEL (OSHA): 0.1 mg/m 
**TLV (ACtiIH): 0.2 mg/m3 

(as copper fume) 
__---------------------- 
*PEL (ACGIH): 1.0 mg/m3 
l *TLV (ALGIH) : 1 .O q/m3 

(as copper dust or 
mist ) -_---------------------- 

Kat, oral TDLo: 
152 mdkg -_--_---_-----_---_----- 
Human, oral TDLo: 
120 mg/kg 

c \ 
iling Point @ 1 atm . . . . . . . . . ..YZ500°C 

Lpor Pressure @ 20°C (mm tlg). . . . N/‘A 
b Volati1.e by Volume . . . . . . . . . . . . NjA 

Melting Point . . . ..I......... Approx. 1lOOi 
Solubility in Water . . . . . . . . . Insoluble 
Evaporation Rate (BuAc= 1) . . . N/A 

WPEARANCE & ODOR: Solid, various shapes, odorless, red/brown-colored metal or powder. 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point and Method Autoignition Temp. 

None None 

Flammability Limits in Air 

None 

Lower 

NA 

Upper 

NA 

EXTINGUISHING MEDIA: will not burn. Use water to cool. 

UNUSUAL FIRE AND EXPLOSION HAiARDS: Fine metal particles produced when ground, sawed, etc., can burn. 
High concentration of fines (fine particles) in the air may present an explosion hazard. Good 
housekeeping and adequate ventilation is recommended. Use air-supplied or self-contained breathing 
apparatus if fires are in enclosed areas. 

SECTION 5. REACTIVITY DATA 

This material is stable under most conditions. No hazardous polymerization or explosion conditions exist fol 
the bulk metal. 

WMPATlBILITIES: Strong acids 

COMPOSITION PRODUCTS: Metallic oxides (copper fumes) 



MSDS # 162 Issued 12/aS CUPPER (SCRAP-GENERIC) 

SECTIOLiiEALTH HAZARD INFORMATION TLV 

Copper scrap is poorly absorbed through the skin or alimentary tract, and while in the solid state it is not 
considered a hazard. Operations such as welding, dust generation, or fume generation could allow exposure 
to copper dusts and fumes. Therefore, it is important to maintain exposure levels below the regulated 
levels as noted in Section 2. Determine actual exposures by industrial hygiene monitoring. 
‘short-term exposure to copper dusts or fumes may cause irritation of the upper respiratory tract and “metal 
fume fever,” a transient condition with symptoms of fever and chills. 
result iu lung X-ray changes uot associated with harmful effects. 

Chronic or long-term exposure may 

FIRST AID: 
uYE CONTACT: Protect eyes from particles or fumes. Wash exposed eyes with copious amounts of water for at 

least IS minutes. 
SKIN CONTACT: Protect skin from molten metal and radiant heat when melting scrap. Skin contamination 

from powder may be cleaned with soap and water. 
hazard. 

Machine turnings may present a laceration 

INHALATION : Move to fresh air, restore or support breathing as required. 
INGESTION: NA 
Copper has not been identified as a carciongen by NTP, IARC or OSHA. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 

Copper scrap is normally recycled or sold asscrap or landfillcd if recycling cannot be justified. Clean up 
dust/powder spills promptly by vacuum and wet cleaning methods. Treat as an inert solid. Dispose of in 
accordance with OSHA, EPA, state,or local regulations. 

SECTION 8. SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION: Use NIOSH/htSHA-approved dust/fume resuirator or air-suuulied respirator if 
concentrations of copper in air exceed the regulated standards. Use air-supplied or self-contained 
breathing apparatus (SCBA) in confined spaces. 
VENTILATION: Use only with adequate ventilation where respirable dusts/mists/fumes are possible. Use local 
exhaust ventilation when cutting, grinding, welding, or remelting. 
EYE PROTECTION AND PROTECTIVE CLOTHING: Protect skin from cuts and from hot procedures and processes. 
Eye and face protection required when grinding, welding, cutting or remelting. Maintain good hygiene and 
safe work processes. Scrap from machining may be contaminated with cutting oils. When handling oil- 
contaminated copper, wear rubber gloves to prevent skin contact. 

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

Always maintain exposures below the PEL/TLV. Use industrial hygiene air monitoring to ensure that your use 
of this material does not create a hazard. Always use exhaust ventilation when feasible. 

1 / ,--. 



Material Safety Data Skeet 
Genium Publishing Corporation 
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Schenectady, NY 12303-1836 USA 
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No. 176 

0ENuu PUWaHtm cow. 

ZINC METALPOWDER 

Issued: March 1986 

SECTION ,I, MATERIAL IDENiIFICATION ‘. .:.... ..‘.:. ,.. . . . . . .: 
I 

19 
s: ZINC METAUPOWDER HMIS 

H: 1 

m Spelter; CAS #744@6ti; ASTM B49; Zn F: 1 
R: 1 

~ESCRPl”IOly: Shiniog white, malleable, blue-gray metal; bars, sheets, wire, foil, flake, and pow&. 
PPE: * 
, See Sect 8 RO 

I 2 
v: Available from several suppliers, including: Meadowbrook Corp., 30 Rockefeller Plaza, New York S 1 
Iity, NY 10112; Telephone: )(212) 582-0420 K- 7 ,OMMENTS: Commonly used for galvanizing iroo and other mtals, electroplating, battery cells, and as an alloying 
:omnonent of brass or bronze. Zinc oxide is used as a oiament in cosmetics and ointmtats. 
SECTION 2. INGREDIENTS AND HAZARDS :. :, j . . :.::;, 98.: ..:2c . . . . . .: ;::e:..;yHAZARD DATA 
ZINC; CAS #7440-664 >98 OSliA PEL* as Zinc Oxide: 

5 mgfm3 

nuisance dust, 

TWA is 5 mg/m3 as &IO fume, while STEL for 
Metallic zinc patticulates can be considered a 

-m-----D--_-----s--- 

Human, Inhalation TCIJX 
1 hr. 

i,;SEc’T!(JN. 3.: PHYSICAL. DATA 
Boiling Point . . . 1664.6.F (907’C) 
Melting Point . . . 788’F (42o’C) 
Vapor Pressure . . . 736C mm Hg 100 
Percent Volatile by Volume . . . Not Found 
Water Solubility . . . Insoluble 

:’ : ‘. . ..I.. .:.::.. j’;:a::..:: ~:..j.:$~.:,.:.;~: ..,: ‘::: . . ..?.; :+;~,:;j:;~..: ..jj.- :. 
Molecular Weight . . . 65.38 
Vapor I%nsity (Air I 1) . . . Not Found 
Evaporation Rate . . . Not Fouod 
Specific Gravity (H2G P 1) . . . 7.14 

v Bright gray-white metallic solid, foil or particulate. No odor. 

SECTION 4. FIRE AND EXPLOSION DATA 1 LOWER UPPER 
Flash Point and Method Autoignition Temp. 1 Flammability Limits In Air 

Not Found Powder/650 millijoules I Dust Cloud Exp. Level 

:. SECTION 5. REACJWITY DATA .,: / ‘.. 
zinc metal/powder is stable. Hazardous polymrization cannot occur. 
~INCOMPATIBIUIIES: Contact with acids or alkahne hydroxides wiU yield hydrogen gas. zinc may react with 
halogenatul hydrocarbon solvents to form salts and hydrogen gas. The combination of zinc and carbon disulfide will result in 
an iocaadescent mctioo. 
CONDmQNS TQ&QQ: Bulk zinc dust should be kept in dry, well-vemilated storage to prevent reaction with water and 
generation of hydrogen gas. 251 powder reacts explosively with mangarrese chloride. Zn is &star% Kt fhu~&., chlorine, and 
bromine, but it reacts strongly with these halogens in the presence of water vapor, 



No. 176 3186 ZZINC MET-WD= 

SW-MARY OF m: Zinc metsl in-most-f- is &t toxic~and is oot nadily absorbed &t.ough the sttin, Gf tracf or 
lungs. zn is considered essaltiaI b life. Although most imrganic zn compounds ale pokotial cause3 of gastroenterk 
irritation, a high-kvel dose is relatively nontoxic when ingested. inhalation of ti fumes ocmndy generated by zinc and 
extrem heat may cause mehI fiune fever, which is accompanial by dryness and irritation of the thmat, coughing and dyspnea, 
a feeling of weakness, musck pain, and general malaise. 
residual or chronic effects. 

Removal fiom exposure will normaIIy alleviate symptoms, with w 

TARGET Lungsskin. PRIMARY inhalation, dermal amtact. 
. jVXTE EFFECTS. I&ala&m of high levels of zinc fumea may cause metal fume fever. 

CHRONIC EFFECB: 
causing chronic effects. 

Prolonged skin contact may cause a drying dermatitis. zinc and zinc pow& have little history of 

RRST EYE Flush well with Noniog water to rermve particulates; get medical attentioo if irritation 
persist%* SKIN For cuts, damal abrasion, irritation, or t+mal burns, get medical attention.* INHALATION: 
Remove person to fresh air; get medical attcotioa if symptoms pefsist.’ m Get medicsl help if large amount is 
ingested. 
l GET MEDICAL ASSISTANCE = lo plant, pammedic. commtmitv. 

S EmION 7, sp~L,:nI;EA K; !iM). D~p&AL P~OCEDURES.:~:::~:, .~j, : :;;,:‘: :;:: f::: ;: ;:, : .i::;:.:. ,,:;;;:;.;<~ : .,.jlliid; ;-i19j;~::ii~:~~~~iii~.~~~~~~~~~:~.~ 
m: Notify safety pemmcl of Iage powder spills. Ckm up, minimizing dust generatioo. heat, 90111~ of 
@nition, and moisture. Approved, gmtmded vacuum cieaoers may be used for final ck.aoup. Place picked-up powder in closed, 
pfessure-vented, &y metal cootainers. 

DISPOSAL: Deposit unsalvageabk waste in an approved M per Feda state, and locpt nq@atiom &c powder should 
wtbeshippedifitiswet. 

COMMENTS: Cmsider EPA code D 001 or D W3 for Zn powder disposal. 

RESPIRATOR: Use N’IOSH-approved respirator when dustlfume exceeds the TLV. 
D Provide local (explosioqxoof) exhaust ventilatioo to mett TLV requirements. An approved dust-collection 
system is needed to gather airborne par&la&s. 
smE& Preplecenvn t atxl peziodic examination of penonnel is suggested. Eyewash stations should be accessible outside the 
use area. Use of con&t lenses in areas of ZI particulate gene&on should be prohibited because they pose a special hazard; 
soft knses may absorb and au lenses cooceobare irritants. / 

9.. ~pE~~&~~E(T~~~(-J~S tANJ) C()M&fEmSy;i :I:“‘.i:illii~~~~~~~~~~~~~~:~,:~~~~~~~~~~~~~~~~~~:~~ 
,. >.: .,..,. 

-GE SEGREGATION: Solid zinc metal does uot need special storage segregation; however, zinc powder should be stored 
dry io a smage area f?ee from ignition sources, chlorine, bromirq or fluorine gas andfor acids. 
y Follow lkppmvai ckaniog techoiques for zinc powder. Good handling is necessary to 
mtxoi powder dispcd and prevent gaMziui00 of air&De particulata. 
m Facilities for handling large amounts of zinc powder nquire special design; approved pmcedum; 
use of gmutxie4 electrica& nonsparking tools; sod emergency plarming for ftn aod spills. 
m: SecNFPA491M 
NOT~ted~arhazatdouswbstaocebyEPA(40CFR116) . . 
v Zn Powder - Plammabk Solid 
UN1436 

Data Sourcds~ code: 2-17 14.26. 31. 37.41. 59.61.62 82, 84. OW 
. . ‘\I\ 



Material Safety Data Sheet 
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1 No. i81 

SLVJZR 

0ENNJu PuBusMNG CORP. 
Issued: April 1986 

OfiL‘I”1. I. lv~m1Aan.I~u 1U~L.*a~‘.~II~.V.. 

-NAME: SILVER 
DESCRIPTION: Elemental metal. 
-DESIGNATIONS: Ag, Argentum, CAS #7440-22-4. 

MANUFACIZIRER/SUPPUER: Available from many suppliers. 

HMIS 
l-I:1 
F:Q 
R:O 
PPE’ 

m: Photography products account for 30% of industrial consumption. Additional 
lses include electrical conductors, coins, silverware, and jewelry. 

LU 

8 
Not Found 

*see sect. 8. 

SECTION, 2. IN CREDIENTS AND HAZARDS . % HAZARD DATA 
Silver, Ag 99+ TWA 0.1 mg/m3+ 

TWA 0.01 rng/m3** 

----------_____---_- 

+ Current (1985-86) ACGIH TLV for silver dust and fume. Rat, Implant, TD: 570 mg’kg 

l * Current (1985-86) ACGIH TLV for soluble silver compounds and OSHA 
exposure limit. 

SECTION 3. PHYSICAL DATA 
Boiling Point . . . 3833.6’F (2112X) 
Vapor Pressure . . . Not Found 
Water Solubility . . . Insoluble 
Vapor Density (Air = 1) . . . Not Found 
Evaporation Rate . . . Not Found 

Specific Gravity (H20 I 1) . . . 10.5 
Melting Point .,. 1763.4.F (% 1 SC) 
Pcrccnt Volatile by Volume . . . Not Found 
Molecular Weight . . . 107.87 

m Ductile and malleable lustrous white metal. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temp. 

Not Found Not Found -- 
A Cl-: Noncombustible. 

Flammability Limits In Air ._ Not Not 
Not Found Applicable Applicable 

-MEDIA: Use proper extinguisher for surrounding fire. 

Q: None. 

NG B: None. 

SECTION- 5. REACTIVITY DATA 
Silver is stable. Hazardous polymerization cannot occur. 

ICAL INCOM-: Acetylene and silver form an i; soluble, explosive acetylide. If silver is treated with nitric 
mid in the presence of ethyl alcohol, silver fulminate may be formed, which can be detonated. 
Ethylenimine forms explosive compounds with silver. Finely divided silver and hydrogen peroxide solutions may cxpbdc. 
This material is incompatible with oxalic and tartaric acid. Ammonia plus silver may form explosive compounds. 
Bromoazide explodes on contact with silver foil. 



No. 181 4/86 SEVER 
SECTION 6. HEALTH HAZARD INFORMATION ITLV ,, :. 
Silver is not considered a carcinogen by the NTP, IARC, or OSHA. 
SUMJ~APY OF RIS.lQ: Silver has no kwwn physiological function in man and will accumulate in most &sues. Chmnie 
accumulation (threahoid io exccaa of 1 gram) in the body can result in argyria, a permanent condition associated with 
widespread bluish pigmentation of the skin and conjunctiva. w cknerally, where contact occurs. m 
m Inhalation, loog-term hand@ (causea particles to become embedded in skin), or absorption through sweat glands. 
A- are associated with soluble silver compounds that may be caustic, causing local i&&ons 0~ des&ucGon of 
tissue, depending upon strength of solution. B: 
previous exposure. w 

Argyria may be a local or general effect, depending upon 
EyE: Plush with water for 15 minutes. Get medical attention.* SKIN 

CONTACT: Wash skin with soap and water. Argyria from long-term exposure is permanent and cannot be washed away. 
INHALATION: Rermve victim to h-esh air. INGESIION: Dilute with water. Get medical attention.* 

* G!ZT MEDICAL ASSISfANCE = In plant, paramedic, community. Get medical help for further treatment, obsmation, and 
support after fmt aid, if indicated. 

COMMl?m: The original 0.01 m#m3 TLV was established to prevent a lifetime body accumulation exceeding 1 gram, 
where argyria would become evident. Evaluation of 25 years of data has shown 0.01 mgIm3 to be too conservative; therefore, 
the ACGIH raised the TLV to 0.1 mg/m3. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
~.VIEAK: Notify safety pexsonnel; prevent en&y into sew= or surface waters. Wear respirator where a dusting hazard is 
anticipated. 

WASIF Reclaim or sell waste to a wmmercial reelaimcr. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
GOGGI are not required unless metal is in the mlten state. 

:’ .‘, :, . . . . . :, .:.$ :.. ‘:. :, 

!&JJ!& Repeated handling may discolor the skin because of skin rubbing against the metal. COUOO gloves will prevent 
this wsmetic effect. 
m is required where nrttal dust of fumes are generat with inadequate exhaust ventilation. Air samples should be 
collected to quantify the exposure levels. 
m is required where air exposures exceed the TLV-TWAS. 
OTHER: Reclamation of silver from photographic or X-ray fii may involve cyanide wmpounds. hoper precautions must be 
taken when working with cyanide compounds. See Genium MSDS #13, Potassium Cyanide, for further information. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS .I ‘; .. 
-SEGREGATION: Silver is usually stored in locked cabinets or safes to prevent theft. 

m Exhaust ventilation where TLV-TWA is exceeded. 

EPA Hazardous Substance Designation: 40 CFR 260 

Data Source(s) Code: 2, 4, 6, i4, 59, 32, 84, tiFC iY113. DW 



Material Safety Data Sheet 
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Genium Publishing Corporation 
1145 Catalyn Street 
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I No. i?d 

ARSENIC ‘I-RIOXIDE 

Issued: June 1986 
GEHUM PUEUsHNo CORP. 13 U). II U&3 

SECTION ‘I: hiTiiRIAL IDENTIFICATION 
1 

2t 
MATERIAL NAME ARSENIC TRIOXIDE 

OTHER DESIGNATIONS: Arsenic Oxide, Ancnic .Sequbxide. Xrsenous Oxide, 
Arseaous Acid Anhydride, White Arsenic, As203, ChS #1327-53-3. 49 

HMIS Not Found 
MANUFACfURER/SUPPLIER: Available from several suppliers, including: H 3 
Atomergic Chemctals Corp., 100 Fairchild Ave., Plainview, NY 11803; F 0 RI 

Telephone: (516) 3498800 R 0 I 4 

Sharpe Chemicals Co., 1116 S. Vamey St., Burbank, CA 91502; PPE* s2 
Telephone: (8 18) 84 I-7605 *See Sect. 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Arsenic Pentoxide, CAS # 1327-53-3 99 ACGIH TLV’ 

8-hr TWA: 0.2 rgd 
OSHA PEL+* 

I Currcat (1985-86) ACGIH TLV for arsemc and soluble compounds. as As. 8-hr TWA: 0.01 tag/m3 
OSHA Action Level*** 

I* Current OSHA PEL for inorganic arsenic compounds, as .A.% wlr Tw.4: 0.005 lqym3 
Man, Oral, LD50: 

I** Concentration that triggers certain provisions of UIC OSHA Arsenic 
, Standard (29 CFR 1910.1018). 

1.43 m&g 
Ra& Oral, LD50: 15.1 mgkg 
Woman, Oral, TDLo: 600 mg&g 
(Reproductive Effect) 

SECTION. 3. PHYSICAL DATA 
Melting Point . . . 275’F (135.0 (Sublimes)* 
Specific Gravity . . . 3.865’ 
Vapor Pressure @ 2o’C . . . Essentially Zero 
Solubillty ia Water, @ 2’C . . . 1.2 g/lOOcc 

@ 100% . . . 11.46 g/IO&c 
Molecular Weight . . . 197.84 
Appearance and odor: White amorphous lumps or powder. 

* Values arc for arseaolite. Amorphous arsenic trioxide melts at 599% (315’C). 

SEC’TION 4. FIRE- AND EXPLOSION DATA :’ ~:i’ T. ..’ . ,, ’ ;:j: LOWER UPPER 

Flash Point and Method 1 __ Autoignition Temp. _ 1 Flammability Limits in AH Not Not - --.-- 
Not Found Not Fouad i Not Found Pound Found 

SC MEDIA: Arsenic trioxide is noncombustible. Use extinguishing agents (dy chemical, Cot, water spray, 
or foam) that are suitable for extinguishing the surroundiag fk 
ES: Highly toxic fumes and gases nz:~ ‘be evolved from this material in a fire situation. 

c Fire fighters need selfcontained positive -~IWSXUC breathing 2pp~ira;us and full 
protective gear. Minimize the runoff of f~-coatrol water to prevent pollution. 

SECTION 5. REACTIYITY DATA .:. .::.. :: :,:. : ‘.. ‘.:‘. ‘i: 
Arsenic tnoxlde 1s stable at mom temperature. It does not polymenzc. 

INCOh4Pm: Ares&c trioxide may react violently on contact with chlorine nifluoride. fluorine, hydrogen fluoride, 
oxygen dlfhtoride, sodium chlorate, end other strong oxic!izer& A&e gas (arsenic hydride) cna be gencrm when e.t?znic 
compounds come in contact with nascent (freshly formed) hydrogen. This can occur by contact of scid; zikalies, or wafer with 
arsenic compounds in the presence of an active met&l (zinc, slumiaum, rm;gnesium, manganese, sodium, iroa, etc.). Anise is 
an extremely poisonous (lethal) gas with a garlic odor. 

us DEC~ION v: Arsenic triotide sublimes when heated. Poisorious rJsi?e g= may also form on 
decomposition. 



No. 194 6186 ARSENIC TRIOXIDE 
SECTION 6. HEALTH HAZARD INFORMATION 1 :. : :. ‘.,’ ‘.;. : ..: . . ,...: : ,. ., . . . ..,, 

1: Exposure to arsenic compounds is associated with skin, lung. and nossibl liver cancer. 
d : ArsMic trioxide 

: %iidermatiti, 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES ,. ,i:..:.i...:.:.. ..::. ::: :: :. 
UNUP PRO(=EPIL&S: Notify safety/environmental personnel of large arsenic trioxide spills. Ventilate spill area. 
Cleanup personnel should wear protective clothing (gloves, coveralls, goggles, etc.) and use protective respiratory equipment 
Carefully vacuum up spilled material (vacuum must have high-efficiency filters to prevent mdisperxion of dust). Do not sweep 
or brush it up. Place the waste into a suitable container for reclamation or disposal. Minimize dust generation and prevent 
skin/eye contact thK@OUt the cleanup process. Wash spill area to remove all residues from envimnmental surfaces. Use 
swipe tests to verify cleanliness. 
m: This material requires disposal as a hazardous (toxic) waste. Contact supplier or a licensed chemical waste 
disposal contractor for treatment, packaging, and disposal instructions. Follow Federal, state. and local regulations. 
Reportable Spill Quantity: 5000 16s (2270 kg) (40 CFR 117.3) 
EPA Hazardous Waste Number: PO12 (40 CFR 261.33) 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS : . .: ,:.‘)..:..:.. :..i:+. .;:;, ,.. 
Store arsenic trioxide in a cool, dry location in tightly closed containers away from incompatibles (see sect. 5). Protect 
containers from physical damage. -Keep this mat&iai away from food pm&s and feed. -Maintain good ho&keeping 
practices to prevent accumulation of arsenic trioxide dust. Use procedures that minimize dust generation such as vacuuming 
(with appropriate filter) or wet Cleanup. Brushing or sweeping should be used only where vacuuming or other relevant 
methods am ineffective. AU handling should be done in a careful manner and with appropriate controls (enclosure, 
ventilation) to prevent dust generation and dispersion. Practice good personal hygiene. Wash face and hands thoroughly 
before eating, drinking, and smoking. Showering after the workshift is requimd for employees exposed to above the PEL Do 
not eat, drink, use tobacco, chew gum, or app!y cosmetics in the work area. Remove contaminated clothing promptly. 
Launder it before it is worn again. Do not shake clothing to remove dust; use a vacuum cleaner. Avoid inhalation and 
skin/eye cOnfact Do NOT tNGEsC TH!S 9!~%‘E%.RiAL! 
DOT Class: Poison B DOT iD No. UN1561 DOT Labei: Poison 
Data Source(s) Code: 2, 4, 9, i2, 14, 30, 44, 43, 55, 58, 61, 62, 84. CV ._._ --. ..--_- 

udgcmnts a0 to the suitaility cfinfofmalion herein for prclrsu’r pqasa 
n necasntily ytwhmetr respoaibilit 
,iT ban taken lb the prqJuPlon of sue %. 

. Thcrefonk alfhaqh masomble cam 
mfolmation, Gmium Publishing carp 

X&ads no wnmotles, nuked no lcpctsent&ioM sod msulma no Itlponsrbility I iZJPUYg:k~;‘* 
. 
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~theKauTy cfsuiobiiityofsuch iafc8maIion fornpplication~op!Jplrchrdr 
/I- 86 

Ptendcd pwpo!m or’for co*seq”- of its uu. , Medical Review 1 5 ._. . 
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MSDS# 310 

METHYLENE CHLORIDE 
Revision E -101 

ISUCd: 

rom Gcnium’s MSDS Collection, to be used u a reference. 

SECTION 1. MATERIAL IDENTIFICATION 

Ri?vi&: September, 1985 

17 

MATERIAL NAME: METHYLENE CHLORIDE (Revision E) 
1THER DESIGNATIONS: Dichloromethane, FREON 30, Methane Dichloride, CH2C12; CAS#75-09-2. 
rlANUFACTURER/SUPPLIER: Available from many suppliers, including; 

Dow Chemical USA 
2020 Dow Center 
Midland, MI 48640 \ 
(517) 636-1000 

SECTION 2. INGREDIENTS AND HAZARDS 
@ZTHYLENE CHLORIDE 

Y 
H- $-Cl 

Cl 

l ACCIH TLV/TWA (198586). OSHA PEL is SO0 ppm with a ceiling of 1000 an 
a permissible peak exposure of 2000 ppm for S minutes per any two-hour 
period. 

NIDSH recommends a 10 hr. TWA or 75 ppm with a ceiling concentration of 
500 ppm (15 minute TWA). NIOSH also warns that toxic hazards associate 

96 HAZARD DATA 

ca 100 8 hr TWA: 1 8 0 ppm 
or 350 mg/m * __-----------_- ---. --a- 
Human, Inhalation: 
TCLo: 500 ppm/S hr. 
(Blood effects) _-_------_---_--------- 
TCLo: 500 ppm/ 1 year- 
(CNS effects) _---------------------- 
Rat, Oral: LDSO: 
2000 mg/kg 

SECTION 3. PHYSICAL DATA 

Boiling point, 1 atm ................ 104’F (4O’C) Specific gravity, 25/25C .... 1.32 
Vapor pressure @ 20°C, mmHg ......... 340 Volatiles, % ................ ca 100 
Vapor density (Air=l) ............... 2.9 Evaporation rate (CClq=l) ... 1.47 
Solubility in water, wt. % @ 20°C ... s1.6 Freezing point .............. -140.8’F (-96’C) 

Molecular weight ............ 84.94 

iPPEARANCE g ODOR: Colorless liquid with a penetrating ether-like, sweetish odor. The unfatigued recogniti 
threshold for 100% of test panel is 214 ppm. 

SECTION 4. FIRE AND EXPLOSION DATA 
Flssb Poinl and Melbed I Autoignition Temp. 

LOWCf UPpel 

I Flunmrbility Limits in Air 

None (T.C.C.) I 1031’F (55S’C) Vol % at 100°C in 0, 12 66.4 
ZNGUISHING MEDIA: Use extinguishing media that are appropriate for the surrounding fire. Use water spra 
to cool fire-exposed tanks/containers. When heated, methylene chloride forms weakly combustible mixtures i 
air. It will form flammable and explosive mixtures in an oxygen-enriched atmosphere. Methylene chloride b 
a high vapor pressure; when spilled, its vapor concentration in air may increase rapidly. Containers of 
nethylene chloride may rupture violently during a fire. . 

Firefighters should wear self-contained breathing apparatus with face piece and full protective clothing. 
Vapors of methylene chloride can flow to low-lying areas. 

SECTION 5. REACTIVITY DATA 

Ihis material is stable at room temperature under normal storage and handling conditions. It does not undex 
go hazardous polymerization. Methylene chloride is incompatible with alkali metals including sodium- 
potassium alloy, finely powdered aluminum and magnesium, n-Methyl-n-nitroso-urea, and potassium hydroxide, 
md potassium tert-butoxide. Contact with these materials may cause violent reaction or explosion. Pro- 
longed exposure to water may cause noticeable hydrolysis to hiuhly corrosive hydrochloric acid when tempera 
ture is above 6O’C. Avoid contact with oxidizing agents and caustics. In organic-enriched atmospheres or 
when heated (>lnO°C) vannrs may be readilv ignited. EYposurr to high temperatures (from open flames, hot 
surfaces, welding arcs, etc.) can produce corrosive and toxic thermal oxididative decomposition products 

as hydrogen chloride and small quantities of phosgene. 
~QomLrdU.Uls-Capont)a 
Aa).-ur*bu(~~'~~- b- GENIUM PUBL.ISHIfi 



Revised: 9/0.5 

MSDS # 31u , issued ___ ,METHYLENE CHLORTIF (Rev. E) 

SECTION 6. HEALTH HAZARD INFORMATION TLV 100 Dam (see Section 21 

Mcthylenc Chloride enters the body mainly.by inhalation and skin absorption. Vapors of methylene chloride 
are narcotic and may cause toxic encephalopathy. Excessive inhalation of vapor (300-700 ppm for 3-S hrs.) 
causes slight loss of coordination and equilibrium. Symptoms of overexposure can also include dizziness, 
rimsea, tingling of extremities, stupor, lethargy, convulsions and diminished vision. Severe exposures may 
cause unconsciousness and death. Symptoms of overexposure to methylene chloride are usually delayed in onset 
The liquid is irritating to the eyes and may cause burns if not promptly removed. prolonged or repeated con. 
tact with the skin may cause redness, irritation, dermatitis, frostbite or burns. 
the skin in toxic amounts. 

It may be absorbed througf 
Ingestion of methylene chloride causes irritation of the gastrointestinal tract 

and symptoms resembling those from inhalation of vapor. Long-term exposure to mild or moderate doses of 
methylene chloride may cause delayed onset (24-48 hrs.) of dizziness, headache, mental confusion, slurred 
speech, double vision and sleeplessness. Medical recovery may be slow. E: Methylene chloride is stored i 
body fat and metabolizes to carbon monoxide, 
blood, reducing its oxygen-carrying capacity. 

which increases and sustains carboxyhemoglobin levels in the 
It may damage the liver, kidneys, or blood. .4lert medical 

attendants to its secondary hazard. 
FIRST AID: EYE CONTACT: Promptly flush eyes. including under eyelids, with running water for at least 15 
minutes. Get medical attention if irritation persists (in-plant, paramedic, or community). SKIN CONTACT: 
Plush exposed area with water while removing contaminated clothing. Get medical attention if irritation 
persists. INHALATION: Remove to fresh air. 
Keep warm and at rest. Get medical help. 

Restore and/or support breathing (02 therapy) as required. 
Advise physician not to use adrenalin. INGESTION: Get prompt 

medical help! Do not induce vomiting. If vomiting occurs spxaneously, position victim’s head below 
trunk to resist aspiration hazard. Advise physician not to use adrenalin. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 
iotify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate all personnel from the area except for those involved in clean-up. 
7emove leaking container to safe place if feasible. Absorb small spills with an absorbent material such as 
,aper towel or vermiculite. Evaporate off solvent in an exhaust hood and place absorbent in a closed 
:ontainer for disposal. Dike large spills and collect for recovery or disposal. Pick up residue with 
absorbent (as with small spills) or flush to ground (not to sewer) to evaporate. Clean-up personnel should 
riear respiratory equipment and protective clothing to prevent inhalation of vapor and contact with skin/eyes 
DISPOSAL: Reclaim waste solvent by filtration and distillation procedures. Place in closed containers for -.- 
disposal by a licensed contractor, or bum in an approved incinerator. 
blethylene chloride is designated as a hazardous waste by the EPA. The EPA (RCRA) H.W. No. is 080 (40CFR261) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
provide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. Floor level venti- 
lation and sump ventilation may also be necessary. For emergency or non-routine exposures, wear an appro- 
3riate NIOSH-approved respirator. All electrical service in use or storage areas should have an explosion- 
Jroof design. When handling liquid, wear neoprene, PVA, or vitron gloves and safety glasses. In case of lea 
Jr spill or unusual handling where repeated or prolonged contact may occur, use protective clothing, apron, 
>oot 5, and splash goggles or face shield as necessary. Remove contaminated clothing promptly and do not reus 
until it has been properly laundered. Eye wash stations and safety showers should be readily available in us 
and handling areas.Contact lenses pose a special hazard; soft lenses absorb; all lenses concentrate irritant 
JOTE: CO and Cti,C12 content of workplace air are additive and both must be monitored where methylene chlorid 
exposures occur. Preplacement and annual nhysical exams should emphasize the nervous and respiratory system 
liver, kidneys, skin, eyes and carbo~fhemoglobin levels. Those with a history of cardiovascular disease or 
who are heavy drinkers or smokers should avoid exposure to this material. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed containers in a cool, dry, well-ventilated area away from combustibles and sources of heat 
and ignition. Open containers slowly and with caution. Protect containers from physical damage. Keep 
tontainers and storage tanks free of water and moist air. Be careful when handling this compound. Use only 
dith adequate ventilation. Don’t breathe vapors. Avoid contact with eyes, skin and clothing. When methylene 
chloride vapors are drawn into the combustion chamber of a space heater, severe corrosion damage to the heat 
er can occur, even at levels well below the TLV. LARC Review (1979) listed animal carcinogenic deteninatio 
as indefinite. --- A substantial risk notice to EPA (TSCA, 8e) reports a high incidence of lung and liver tumors 
in mice in long-term inhalation studies at 2000-4000 ppm (1984, preliminary). 
DOT CLASSIFICATION: ORM-A IKIT I.D. No. UN1593 LABEL: None (or St. Andrew’s Cross) 
INO CLASS: 6.1 
-CE(S)CODE(SaGlosrrry) 1-12, 14, 16, 23, 25, 31, 34, 37, 38, 47, 48.R. 

JOA 51051M GENZCJMPUBLZSHZNG 
Copyright 0 September I, 
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,ECflON I. MATERIAL lDENllFlCATlON __.._._ ._ . . . ..-..- -- -- -- - 

\ATERIAL NAME: INHIBITED ~,~,~-TRICHL~ROBTHANE 
THER DESIGNATIONS: 
cl-Trichloroethane 

Methyl Chloroform, !IC,CC13CH3, CE Material D5B79, CAS:! 000 071 5%. 

RADENAMES & BLACO-THANE (Baron-Blakeslce), CHLOKOTHENE NU b VC (Dow), ISHTBIS0L 
ANUFACTURER: (Penetone Corp.), TRI-ETHANE (PPG Ind. Inc), TRITHENE (SRS, Tnc.) 

ECTiON II. INGREDLENTS AND HAZARDS 7% HAZARD DAlA 

,l,l-Trichloroethane ?95 8-hr TWA 350 ppmnn 
nhibitor, typical* < 5 1:nkIlOWll 

Inhibitors used are proprietary. Commercial materials Human Inhalation 
contain up to about 5% inhibitor and are designed for cold 

-----L------ye- 
LC1.o 27 Km/ma, ;O mi: 

cleaning or vapor degreasing use or both. .--___- __._.__ 
TCLo 920 ppm/70 min 

*Current OSHA PEL and ACGIH (1983) TLV. ACCIH STEL 450 ppm.- (CNS effects) 

l&ll~rQI~~l 
IOSH (1976) proposed a IO-hr TWA of 200 ppm with a 350 ppm TDLo h70 clc/kg 
ceiling (15 mknute sample) and has recommended caution in USI? (CI effects) 

,ECTION Ill. PHYSICAL DATA 
oiling point, 1 atm, deg F ----- ca 165" Specific gravity, 25/25C --- 1.3-1.336" 
apor pressure, 20 C, mm Hg ----- 100 Volatilts, 2 --------------- ca 100 
apor density (Air=l) ----------- 4.55 Melting point, deg. C ------- -32 
ater solubllity, g/lOOml H20 @2OC - 0.09 I:vaporation rate (CC14=1) -- 1 

Molecular weight ‘-‘-‘,--‘-” 133.41 

ppearance & Odor: Colorless li uid with a mild, sweetish, pleasant, ether-like c-dor 
which may be just perceptible 9 unfatigued) at nbc>ut IO0 ppm in air. 

Properties depend on the inhibitor and inhihitL)r level. 

;ECTlON IV. FIRE AND EXPLOSION DATA Lower Upper 
Flash Point and Method Auto,qnhon Twnf~ Flommab,ltty 11m11, en Au 

None 537 c (998 F) 
(High embrpy ignition source 
at 25CI. Vol. % :( 10.2. 

his material is nearly nonflammable. High energy, suc*h as electric arc. is needed for 
. . ignition;, and the flame tends to go out when the ignition sourre is removed. >lilt~*ri~ll 

involved in a fire can emit toxic and irritating fumes. Water fog, carbon dinxide, drv 
chemical, or foam may be used to fight fires. 

se self-contained or air-supplied breathing apparatus for protection against suffocating 
vapors and toxic and corrosive decomposition products. 

;ECTlON V. REACTIVITY DATA 
his material can be hydrolyzed by water to form hydrochloric acid and acetic arid. It 
will react with strong caustic, such as caustic soda or cnustir potash to form flammabl 
or explosive material. Attacks natural rubber. 

t requires inhibitor content to prevent c,orrosion of metals; and when inhibitor is de- 
pleted, it can decompose rapidly by rsal.tion with finely divided white metals, such as 
aluminum, magnesium, zinc, etc. Do not use Lhese mcstals for storage containers 
or in pressurized spraying equipment where MC is involved. 

t will decompose at high temperature upon contact with hot metal, or under ultra-violet 
radiation to produce toxic and corrosive g:;lscs (hydrogen chloride, dichloroacetylcne, 
chlorine and some phnsgene). 



NO. 311 

SEC-flON VI. HEALTH HAZARD INFORMATION TLV 
nrler exposure at YOO-mab ppm cause6 mild 

350 ppm or 1900 mg/m3 

the early effects of MC on the CNS. 
eye irritation and loss of coordination due to 

impaired judgement, unconsciousness. 
Excessive exposure glvee headache, drowsiness, 
Defata skin on contact,can produce irritation and 

dermatitis; can be absorbed through the skin. Eye contact gives pain and irritation. 
Considered low in toxicity among the chlorinated hydrocarbons. 

FIRST AID: 
Eye contact: 
Skin contact: 

Flush eyes well with plenty of running water for 15 min, including un$eglid6 
Remove solvent-wet clothing promptly. Wash contact area with warm wazer 

and soap. Get medical attention for irritation. 
Inhalation: Remove to fresh air. Restore and/or support breathing a8 needed. Get medi- 

cal assistance. Advise physician not to u8e adrenalin.) (Note: 
Ingestion: Contact physician.Asplratlon a hazard! Possible spontaneous vomiting. (If 

medicar help not readily avallable and amount swallowed was appreciable, give milk or 
water to drink and induce vomiting. 
0.5 to 1 pint.) 

Repeat. Estimated lethal doae for 150 lb man is 

PHYSICIAN: Avoid using 8ympathOmimetiC amines in treatment. 
SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 

%or small spills in ventilated area, mop, wipe or soak up with absorbent material avoid- 
ing inhalation and contact. Evaporate outdoor6 or In an exhaust hood. 

For large spills, inform safety peraonnel and evacuate area. Use protective equipment 
during clean-up (see Sect. VIII). Ventilate area. Contain liquid, pick up and place in 
closed metal containers. Do not allow to enter drain6 and water ways. 

DISPOSAL: Dispose of via a licensed vaate solvent disposal company, or reclaim by fil- 
tration and distlllatlon procedures. Follow Federal, State and Local regulations. 

Aquatic toxicity TLm 96: 100-10 ppm. 
EPA hazardous waste number under.RCRA is U226 (40CFR261). 

SECTION VIII. SPECIAL PROTECTION INFORMATION 
L 
Provide general and local exhaust ventilation to meet TLV requirements. Air-supplied or 

self-contained respirator should be available for non-routine or emergency use. A 
chemical cartridge-type respirator can be used for a limited time below 1000 ppm. A 
full facepiece is needed above 500 ppm. 

Chemical goggles or a face shield should be worn if splashing is possible. Gloves and 
apron (of neoprene, poiyrehylene or polyvinyl alcohol) should be worn when needed to 
avoid skin contact. Remove solvent-wet clothing promptly. A safety shower and eyewash 
station should be available to use area if splashing i8 probable. 

Preplacement and periodic medical examinations should consider cardiovascular, liver, 
CNS functions, and skin. 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 
Store in closed containers in a cool, well-ventilated area. 

hibitor level for vapor de 
!! 
reasing use. 

Keep water-free. Monitor in- 
white metal fines (see Set . V). 

Use caution in cleaning operations involvin 
Trichloroethylene contamination may cause decompos f - 

,JOT Classification: ORE-A I.D. No. UN283i 

OATA SOURCE(S) CODE: I-i2,14,20,23,25,26,30,31,34,34,37,38,45-49,53 

J~ LLS 10 me sudatuy cd *- Man ta WC-I pupa0 *I* nc-m, APPROVALS: MIS/CR0 
!xaamml* r-- TI1Iealc eRh-uah me8matn WChUcanWnntMmmcn*md 

&I; Lz- 

v&l nm- 6-44m P”rnm..J cc.Dn- *d- w -*mm-Y nubI m -afx~~nm urt INDUST. HYGIENE/SAFETY ..vPva. m .“(.m*JI, n w. IC 94 .l*“, w r**-U* r,4 8.I ,. .e..r*L”I $1. ++.m*-r. I.% (“C 
.,- S.“.,.lw I,.*), . . . *- ..au.*~.-d *..da 
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Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catal n Street 

Schcncctady. NY 1 1 303-1836 (ISA 

No. 312 
TRICHLOROETHYLENE 

(Revision E) 

Issued: July 1979 
OaMw ?uulyIm colw. Hcviscd: August 1057 

‘- 
MATERIAL NAME: TRICHLOROETHYLENE . . ON (e : Prepared from sym-tctrachloroethe by way of eliminating HCl by boiig with lime. 
Used to manufactum organic chemic* pbarmaccuticals; in dcgreasing and dry cleaning; and as a solvent for 
fats, waxes, rubbers, oils, paints, varnishes, ethers, and cellulose esters. 
QTHER Ethylene Trichloride; TCE; Trichloroethene; I,l,2-Trichloroethylcne; 
C2HCl3; NIOSH RTiXS #KX4550000; CAS #OB79-016 
MANUFACTURER/SUP~: Available from several suppliers, including: 
Dow Chemical USA, 2020 Dow Center, Midland, Ml 48640; 
Telephone: (517) 636-1ooO; (800) 258-CHEhi 
m: Trichloroethylenc is a toxic solvent and a suspected occupational carcinogen. 

SECTION 2. INGREDIENTS AND HAZARDS % 

& 

1 

49 

2 0 
. . 

HMIS 
H 2 
F 1 R 1 

R 1 I 3 

PPE* s 1 

l See sect 8 K 0 

HAZARD DATA. 
Trichloroethylene, CAS #0079-01-6; NIOSH RTECS UKX45SOBOB 

Cl Cl 
‘c = d 

Ii ‘cl 

+ The TLV-TWA is set to control subjective complaints such as he&ache, 
fatigue, and irritability. 

+* The TLV-STEL is set to prevent incoordination and other beginning 
anesthetic effects from TCE. These levels should provide a wide margin 
of safety in pmventing liver injury. 

*** The OSHA PEL is 300 ppm for 5 minutes in any 2 hours. 

SECTION 3. PHYSICAL DATA 

100 ACGlH Values 1987-88 
~~:“sn”L::+~gn 27:Ifm3 

OSHA PEL!!~61°8 m91m3 
8-l-@ TWA: 100 ppm 

cei’m/#&p~~L 1986 
lO-HrTWA* 25 m 

TOXiCl-l? DATA 

Iti2 ~%ti~~~%900 mglm3 

L 
10 M& 
uman, Inhalation, TCb: 160 ppm/ 

83 Mill 
Human, Inhalation, TDLo: 812 mg/kg 

Boiling Point . . . 188.6’F (87’C) Evaporation Rate . . . Not Listed 
Vapor Pressure . . . 58 Torr at 68-F (20%) Specilic Gravity . . . 1.4649 at 68’F (20°C) 
Water Solubility . . . Insoluble Melting Point . . . -120.64.F (-84.8.C) 
Vapor Density (Air = 1) . . . 4.53 Molecular Weight . . . 131.40 GtatiMole 

Appearance and odor: Colorless, nonflammable mobile liquid; sweetish odor like chloroform 

COM-: TCE is highly soluble in lipids. A high vapor pressure at room temperature provides the potential for TCE 
vapors to contaminate use areas. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperatwe Flammability Limits in Air 

Not Listed - 77O’F (410-C) 46 by Volume 8% 
EXTUJGUIV TCE has no flash point in a conventional closed tester at room temperature, but it is moderately 
flammable at higher temperatures. Use dry chemical, carbon dioxide, alcohol foam or other extinguishing agents suitable for 
the surrounding fue. 

10.5% 

OSHA Flammability Class (29 CFR 1910.106): Not Regulated 
UNUSUAL During fue conditions TCE emits highly toxic and irritating fumes, including 
hydrochloric acid and phosgcne. ] Wear a self-contained breathing apparatus with a 
full facepiece operated in a pressure-demand or another positive-pressure mode. At TCE vapor lcvcls of 3BO-loo0 ppm fire 
Iightcrs who lack the proper respiratory equipment may experience incoordination and impaired judgment. 
DOT Flammability Class (49 CFR 173.115): Not Regulated 

SECTION 5. REACTIVITY DATA 
l’richlorocthylene is stable. Hazardous polymerization can occur under certain circumstances (see Conditions to Avoid and 
Zoxnments, below). 

ICAl, B include magnesium or aluminum Powder, NaOH, KOH, or other strong alkaline materials. 
&actions with alkaline materials may lead to the formation of dangerous explosive mixtures of chloroacctylenes. 

S TO AVQU2: When TCE is heated (as in the case with vapor degmascrs) or exposed to sunlight, it requires extra 
;tabilization against oxidation, degradation, and polymerization. It is slowly decomposed by light when moist 
~UCIS OF &+&ARDOUS B ~clude hydrochloric acid and phosgcne under certain conditions at elevated 
emperatures. 
? ,OMMENTS: TCE is stable under normal haudling and storage conditions. and hazardous polymerizauon is not expected to 
XXIX. However, failure of the stabilizer at elevated temperatures or other extreme conditions may allow polymerization to 
ake place.. 



No. 312 8/a7 TRlCHLDROET!-MENE 

SECTION 6. HEALTH HAZARD INFORMATION :. .: .:.. .,. : (. ,’ : ‘: ::i ,: 
I‘richlometbyleae is listed as a aminoma by ti Nl?. lARC. aad OSHA NIOSH dS~tfiClllOmCUlVl~be~pr~ momma 

and cuppat rrler fifa aid 
cletplunptmedlalasslnaaccforfuItherneatmm&cbsemtloa, 

m: Watm’rrrponu~~v~signif~Uy~drmnyfulo~irrcludingae,hcllthartun,autricioa,rmdiatrLeoC 
akdol, caffeine. and nrdidnes Do not use tbcse substances before. &ring, or alter ~poanc to + CE If a worker displays aay of the 
symptans d cxpoane IO XX, tbolwghly invdgate all the paaibie ccatributiag facUrs to determine, if possible, how much tba wat 
eovimnmm~ levels d TCE are rupmsible. 

SECTION 7. SPWND DISPQSBL PROCEDURES : 
SPII.U1: Inform safety personnel of any trichlomethykne spill or kak and evacuate the area for large spills. Ckanup 
permnel must use respiratory and liquid cont& protection. Adequ@ ventilation must be provided. Confii ule spilled TCE 
to as small an area as possible. Do m allow it to run off to sewers or open watuways. Pick up spilkd TCE with a vacuum 
cleaner or an absorbent such as vermiculite. 
DISPOSAL: Consider reclamation, recycling, or destruction rather than disposal in a landfill. 
Trichloroethylene is designated as a haxardous substance by the EPA (40 CFR 116.4). 
Trichloroethylene is reported in the 1983 EPA TSCA Inventory. 
EPA Haxardous Waste Number (40 CFR 261.33): LIZ28 
EPA Report&k Quantity (40 CFR 117.3): 1000 lbs (454 kgs) 
Aquatic Toxicity Rating, TLm %: Not Listed 

SECTION 8. SPECIAL PROTECTION INFORMATION 
GOGGLE!? Always wear tective eyeglasses or chemical safe 
29 CFR 1910.133. &: Wear im? gloves. 

oggles. Follow the eye and face protection guidelines of 

Guide lo ChemLal tfazardr (Genium ref. 8) for the 
&: Use a NIOSH-approved respirator per the NfCSsH 

maximum-use concentrations an&or the exposure limits cited in section 2. 
Follow the respirator guidelines in 29 CFR 1910.134. Any de&ctabk concentration of TCE requires an SCBA, full facepiece, 
and pres.wedelnand/po 
deficient atmospheres. 

WARNING: Air-purifying respirators will rmt protect workers from oxygen- 

the existing work environmcnL 
Wear rubber toots, aprons, and other suitable body protection app*ate to 

eneral and local exhaust ventilation s stems of VENTll&@?& Install and operate 
m:wcr IO maintain airbqrne conce+auons.of TCE below the &HA PEL standards cited in section h Safety 

Make eyewash statmns, waslung facllmes, and safety showers availabk in areas of use and handling. Contact 
lenses sea ial hazard; soft lenses ma 
M&S IN w Wd 

absorb irritants, and all lenses concentrate them. s 
: Because of the unresolved conboversy about the carcinogenic status of TCE, all 

existing personal protective equipment and engineering technology should be used to prevent any possibility of worker 
contact with this material. 
WENTS: Practice good personal hygiene. Keep mat&l off of your clothes and equipment Avoid transfer of material 
from hands to mouth while eating, drinking, or smoking. Adhere to the sanitation requirements of 29 CFR 1910.141 and 
29 CFR 1910.142. 
SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
-SEGREGATION: Revent TCE from coming into contact with sbung caustics such as NaOH; KOH; chemically 
active natal like Ba, Li, Na, Mg, Ti; and powdered aluminum or magnesium in acidic solutions. SPECIAL 11 G 

Avoid elevated temperatures because products of &iL and flORAa: Store this mat&al in a cool, dry, well-ventilated area. 
corrosive decomposition from TCE may form. Monitor the level of any stabilizer component that may be added to the TCE 
(Consult the technical data from the supplier to de&mine the specifics of any added stabilircr.) If applicable, follow the 
supplier’s recommendation umceming proper rotation of stock, shelf-life requirements, and levels of stabilizers. 
ENGINEERING Avoid collecting aluminum fines (very small particles) or chips in a TCE 
vapor degreaser. Monitor TCE stabiiixr levels regularly. Only trained perxmnel should open@ vapor degnasers. 
TRAlJSPORTAnON (per 49 CFR 172.101-2): 
lXYl- Hazard Class: ORM-A DOT ID No. UN1710 IMO Class: 6.1 
NO Lhel: St AndrcwP Cross $I* DOT Shipping Name: Trichloroethylene DOT Label: None 
l Harmful - Stow away from foodstuffs (IMO Label. Materials of Class 6.1 Packaging Group 111). 
Kefcrcnccs: l-9. 12, 14, 21, 73. 87-94. PI 

-. ,-. 
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Copytight 0 August 1, 1987 / 
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Material Safety Data Sheet -n, I No. 315 

From Genium’s Reference Collection 
Genium Publishing Corporation 

1145 Catalvn Street 
Schenec&ly, NY 12303-1836 U: SA 

(5-l 81377~fcwi CENIUM PUBLISHIN CORP. 

t SlWl’lO-i 1:MATKHIAL IDENTIk’ICATION 2: 
Material Name: CHLOROFORM 0 

Description (Orlgln/Uses): Used as a solvent for fats, oils, rubber, alkaloids, waxes, and resins; as a cleansing agent 
49 

2 0 
. 

Other Designations: Trichloromethane; CHC4; NIOSH RTECS No. FS91OOOOO; CAS No. 0067-66-3 HMlS 
H 2 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Clremiculweek 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. F 0 R 1 

R 0 I 3 
PK.? s 2 
*See sect 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Chloroform, CAS No. 0067-66-3 Ca 100 OSHA PEL 

Ceiling: 50 ppm, 240 mg/m’ 

ACGIH TLV, 1987-88 
TLV-TWA: 10 ppm, 50 mg/m’ 

NIOSH REL 
Ceiling: 2 ppm, 9.78 mg/m’ 

*See NIOSH, RTECS, for additional toxicity data with references 
to mutagenic, repmductive. tumorigenic, and irritative effects. 

Toxlclty Data* 
Human, Oral, LD,i 140 mg/kg 
Rat, Oral, LD,,,: 908 mg&g 

SECTION 3. PHYSICAL DATA 
Bolllng Point: 142-F (61’C) Water Solublllty (%): 0.822 ml of CHC!, per 
Melting Point: -823’F (-63.X) 100 ml of 40 at 68-F (20%) 
Vapor Pressure: 158.4 Torrs al 68-F (2O’C) % Volatile by Volume: 100 
Vapor Density (Air = 1): 4.13 Molecular Weight: 119 Grams/Mole 

Specific Gravlty (H,O I 1): 1.484 at 68’F(20’C) 

Appearance and Odor: A heavy, colorless, clear, volatile liquid; characteristic, pleasant, ethereal, sweet odor (recognition 
threshold: 0.3 mg/m’); sweet taste. 

SECTION 4, FIRE AND EXPLOSION DATA LOWER UPPW 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

* l % by Volume l l 

Extingulshlng Medla: *Chloroform does not bum. Use an agent that will put out the surrounding fire. 

Unusual Fire or Explosion Hazards: None rqxxted. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the prcssure- 
demand or positive-pnssure mode. 

SECTION 5. REACTIVITY DATA 
Chloroform is stable if kept in closed containers and protected from air and sunlighL It does not undergo hazardous polymerization; 
however, even when stabilized with ethanol, lhis material develops acidity from prolonged exposure to air and light. 

Chemical Incompatlbllltles: This material is incompatible with strong alkalies. 

Conditions to Avold: Avoid prolonged exposure to air and light and to strong alkalies. 

Hazardous Products of Decomposltlon: Toxic and corrosive gases like hydrochloric acid (HC!), chlorine (C4), carbon monoxide 
‘CO), and oxides of chlorine (CIO,) can be produced during fires. 



No. 315 CHLOROFORM 4188 

SECTION 6. HEALTJJ JIAZARD INFORMATION 
Chloroform is listed as a suspected human carcinogen by ACGIH. 

Summary of Risks: Exposure w lhis makrial affects the central nervous syrtcm (anesthesia); heart (arrhythmia, ventricular 
tachycardia, bradycardia); iiver (necrosis, hcpatoma); kidney (nccmsis); and it is an embryonic toxin. Fatalities arc associated witi 
cardtovascular depression and ventricular fibrdlation. 
lledical Conditions Aggravated by Long-Term Exposure: 
exposure to chlornfnrm. Target Organs: 

Ailments of the heart, liver, and kidneys may be worsened by 
1 iver, kidneys. heart, skiu, cycs. Primary Entry: Skin contact, inhalation. 

Acute Effects: Dizziness, mental dullness, nausea, headache, fatigue, and ancsthcsia. Chronic lcffects: Possible cancer. 
FIRST AID 
Eyes: Immediately flush eyes, including under the eyelids, gently but lhoroughly with plenty of running water for at Icast 15 minutes. 
Skin: Immediately wash the affcctcd arca wilh soap and water. In hzlotlon: 
support his or her breathing as nocded. 

Rcmovc the exposed person to fresh air; restore and/or 

Ingestion: Never give anything by mouth to .wmcone who is unconsrious or convulsing. if the exposed person is responsive, give him 
or her several glasses of milk or water to drink and induce vnmiting. Repcat if large quantities were ingested. 
Comments: Workers who are regularly exposed tn chloroform rcquirc prcplacemcnt and periodic medical exams emphaqixing kidney, 
liver, skin, and central nervous system funcfions. Carefully evaluale each exposure that products a noticcabtc e&cl to determine the 
extent to which factors like alcohol or drugs have affected it. 

GET !vlF,DICAL HELP (IN PLAST, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medlcaj assistance for further treatment, observation, und support after first aid. 

SECTION 7. SPILL, LEAK, AND DJSPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel of a chloroform spill or Icak. Provide ventilation. Cleanup pcnonnel need protection against 
contact with and inhalation of vapor (see secL 8). Chloroform vapor is hcavicr than air and will collect in low-lying arcas. Contain large 
spills and collect waste or absorb it with an inert material such as sand, earth. or vermiculite. Place waste liquid or absorbent into closable 
containers for disposal. Keep waste out of sewers, watersheds, and waterways. 

Warte Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Fcdcral, state, and local 
regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Deslgnatlons (40 CFR 302.4) 
RCRA Hazardous Waste. No. U044 
CERCLA Hazardous S&stance, Reportable Quantity: SO00 lbs (2270 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Gopgltts: Alwsys wear protective eyeglasses or chemical safety goggles. Whcrc splashing is possible, wear a full face shield as a 
supplementary protective measure. Follow the eye- and face-protection guidclincs in 29 CFR 1910.133. Respirator: Wear a NIOSH- 
approved respirator per the NlOSII Pocket Guide to Chcmicuf I1azard.r for the maximum-use concentrations and/or the exposure limits 
cited in section 2. Follow the respirator guidclincs in 29 CFR 1910.134. For emcrgcncy or nonroutine USC (e.g., cleaning reactor vessels or 
storage tanks), wear an SCBA with a iull facepiece operated in the pressurc-dcmand or positive-pressure mode. Warning: Air-purifying 
respirator will not protect workers in oxygen-deficient atmosphcrcs. Other: To prevent contact with skin, wear impervious gloves, boots, 
aprons.gauntlcu, etc., as required by the specific work environment. Ventilation: Install and operate general and local ventilation 
systems that arc pwcrful enough to maintain airborne Jcvcls of chloroform below the OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas. Contaminated 
Equipment: Contact lenses pose a spccin! hs-,2-d; snfl !enrzs msy absorb initants and all lenses concentrate them. Do not wear contact 
lenses in any work area. Remove contaminated clothing and launder it before wearing il again; clean this mat&al from shoes and 
equipment. Comments: Practice good personal hygicnc; always wash thoroughly after using this material. Keep it off of your clothing 
and equipment. Avoid transferring it from your hands to your mouth whiIc eating, drinking, or smoking. Do nor cat, drink, or smoke in an 
work area. Avoid inhalation of vapor! 

SECTION 9. SPECTAL PRECAIJTJONS AND COMMENTS 
Storage/Segregation: Store chloroform in closed containers away from light and alkalies. 

Special Handling/Storage: Protect containers from physical damage. Do not transfer chloroform through plastic or rubber hosts or 
pipes. 

Transportation Data (19 CFR 172.101-2) 
DOT Shipping Same: ChJoroJonn 
DOT Class: ORM-A 

DOT Label: None ISlO Label: Poison 
DOT ID No. UN1888 JhlO CJass: 6.1 

References: 1,7. 12,73,84-94, 100. 103. 
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Material Name: BENZENE 3 

49 

2 0 
Description (Origin/Uses): Used in the manufacture of medicinal chemicals. dyes, linoleum, airplane dopes, a 
varnishes, and lacquers; and as a solvent for waxes, resins, and oils. 

HMIS 
Other Designations: Benzol; Phene; Phcnylhydride; C,H,; NIOSH RTKS No. CY14OOOOO; H 2 
CAS No. 0071-43-2 F3 Rl 

Manufacturer: Contact R 0 
ff uyers’ Guide (Genium re .73) for a list of suppliers. r 

our supplier or distributor. Consult the latest edition of the Chemicalweek 1 4 
PPG’ s 2 
+Sce SW. 8 K 4 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Benzene, CAS No. 0071-43-2 Ca 100 OSHA PEL 

8-Hr TWA: 1 ppm 

\ 0 I 
/ 

15-Min Ceiling 5 ppm 
Action Level: 0.5 ppm 

ACGIH TLV, 1987-88 
TLV-lW A: 10 ppm, 30 mg/m’ 

Toxicity Data? 

*See NIOSH, RTECS, for additional data with references to irritative, mutagenic, 
tumorigenic, and reproductive effects. 

Human, Inhalation, LC,: 2000 ppml5 Min 
Human. Oral, TD,: 130 mg/kg 
Human, Inhalation, TC,: 210 ppm 

SECTION 3. PHYSICAL DATA 
Boiling Point: 176’F (8o’C) Water Solublllty (%): Slight 
Melting Point: 42’F (532) % Volatile by Volume: 100 
Vapor Pressure: 75 Tom at 68-F (2O’C) Molecular Weigbt: 78 Grams/Mole 
Vapor Density (Air = 1): >l Spcclfic Gravity (H,O = 1): 0.87865 at 68’F (2O’C) 

Appearance and Odor: A colorless liquid; characteristic aromatic odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPF!l& 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 
12’F (-11.1.C) CC 928’F (498-C) % by Volume 1.3% 7.1% 

Extinguishing Media: Use dry chemical, foam, or carbon dioxide to put out bcnzcnc fires. Water may bc ineffective as an extinguishing 
agent because it can scatter and spread the fire. Use water to cool firecxposcd containcn, flush spills away from exposures, disperse benzene 
vapor, and protect personnel attempting to stop an unignitcd benzene Icak. 
Unusual Fire or Explosion Hazards: Benzene vapor is heavier than air and can collect in low-lying areas such as sumps or wells. 
Eliminate all sources of ignition there to prevent a dangerous flashback to the original liquid benzene. Danger: Explosive and flammable 
benzene vapor-air mixtures can easily form at room temperature; always USC this material in a way that minimizes dispersion of its vapor into 
general work areas. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Benzene is stable in closed containers during routine operations. It does not undergo hazardous polymerization. 

Chemical Incompatibllitles: Hazardous chemical reactions involving benzene and the following materials are reported in Genium 
reference 84: bromine pentafluoride, chlorine, chlorine trifiuoride, chromic anhydride, nitryl perchlorate. oxygen, ozone, perchlorates, 
perchloryl fluoride and aluminum chloride, permanganates and sulfuric acid, potassium peroxide, silver per-chlorate, and sodium peroxide. 

Conditions to Avoid: Avoid all exposure to sources of ignition and to incompatible chemicals. 

Hazardous Products of Decomposition: Toxic gases like carbon monoxide (CO) may be produced during benzene fires. 
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SECTION 6. HEALTH HAZARD INFORMATION ::::. ,..:“,:: :..:-:I,;: .::,. ‘. 
Benxenc is listed as a suspected human catcino~n bv the ACGM. 
Summary of Rlska: P&L@ skin cootact%h &zena or excessive inhalation of its vapor may cause head&c, wasg loss of 
appethe, and lassitude. Continued exposure can cause collapse, bronchitis, and pneumonia. The most important health hazards are cancer 
(leukemia), bone marrow effects. and injuries to the blood-forming tissue from chmnic low-level exposure. 
Medical Conditions Aggravated by Long-Term fixposure: Ailments of the heart, lungs, liver, kidneys, blood, and cm 
nervous system (CNS) may be worsened by exposure. Administer preplacement and periodic medical exams emphag @se organs’ 
functioos aud reassign workers who test positive. Target Organs: 
(URT). Primary Entry: Skin contact, inhalation. 

Blood, CNS, bone amow, eyes. and upper respiratory tract 

giddiness. 
Acute Effects: Dizziness, mental dullness, nawheadache, fatigue, and 

Cbronlc Effects: Possibk cancer (leukemia). 
FIRST AID 
Eyes: Immediately fluah eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Skln: immediately wash the affected area with soap md water. 
Inhalattoa: 
Ingestloo: 

Remove the exposed person to fresh air, testme and/or support his or her btesthing as needed. 
Never give anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting because of the 

possibility of aspiration. .., 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medlcrl asslstnnce for Zutthtr treatment, observation, and support after first ald. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, pmvide ventilaLiott, and eliminate ail sources of ignition immediately. Cleanup personnel need 
protection against contact with a~ul inhalation of vapor (see sect. 8). Contain large spills and collect waste or absorb it with an inert mat&a 
such as sand, eatth., or vermiculite. Use nonsparking tools to place wasLe liquid or absorbeat into closable containers for disposal. 
waste out of sewers, watersheds. and watenvays. 

Keep 

Waste Disposal: Contact your supplier or a licensed camactor for delailed recommendations for disposal. Follow Federal, state, and 
local regulations. 
OSHA Designations 
Air Contarninant(29 CFR 1910.1090 Subpatt Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. UOl9 
CERCLA Haxardous Substance, Reportable Quantily: 1000 lbs (454 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION . : : ‘. .’ ..: ..” .,. 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Whete splashing is possible, wear a full face shield. Follow the 
eye- and face-protection guidelines in 29 CFR 1910.133. Resplrstor: Wear a NIOSH-approved respirator per the NIOSH Pockzr Guide 
IO Chernicuf Huzurds for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 
29 CFR 1910.134. For emergency or oonroutine use (e.g., cleaning reactor vesseIs or storage tanks), wear an SCBA with a full facepiece 
operalcd in the pressundemaod or positive-pressure mode. Waralng: Air-purifying respirators will not protect workers in oxygen- 
deficient atmospheres. Other: Wear impervious gloves, bctoL.s, aprons, gauntlets, etc., to prevent any possibility of skin contact with this 
suspected human carcinogen. Ventllatlon: Mall and operate general and local ventilation systems powerful enough to maintain 
anborne levels of benzene below the OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling mas. Contamfnated 
Equipment: Contact leases pose u sptcizi haze&; &t lenses zray absorb irritants and all lenses concentrate them. Do not wearcontact 
lenses m any work area. Remove contaminated clothing JM launder it before wearing it again; clean this mate&l from shoes and 
equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material Keep it off of your clothing 
and equipment. Avoid transferring it from your haods to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in 
any work area. Do not inhale benxene vapor! 

SkTION 9. SPECIAL PiECAUTIONS AND COMMENTS y . 
Storage/Segrcgatloa: Stoic benreae in a cool. dry, well-ventilated area away from sources of ignition and incompatible chemicals. 
Special Handling/Storage: Protect cootaioers from physical damage. Electrically ground and bond all metal containers used in 
shipping or traosferring operations. Follow all partr of 29 CFR 1910.1028. 
Engineering Controls: AU engineering systems (production, transportation, etc.) must be of Lnaximumexplosion-proof design (non- 
sparking, electrically grounded sod bonded, etc.) 
Comments: If possible. substitute less tDxic solvents for benzene; USC this material with extreme caution and only ifit is absolutely 
essential. 

Transoortntioa Data (49 CFR :! tl.:aj -2) 
DOT Sbfpplng Name: Beumc 
DOT Class: Flammable Liquid 

DOT Label: Flammable Liquid IMO Label: Flammable Liquid 
DOT ID No. UN1114 IMO Class: 3.2 

References: 1.2. 12 73.84-94.100. 103. 

bcza taken ia rtu pRpamtion d Iti iaforrmri~ CIdWn FlbUhiDg CO+ 

uIm& no w&nntiq tmka Do lef!auatiw and -no mIpmdbiIi1y 
hdusttrial Hygiene Review: DJ Wilson, C 

0 to the vatracy or plitaMity ofnvh iafmniion la appliCdio0 10 

purchpdr inkndcd plrpma 0T for umqumca of ilr usa ,, Medical Review: MJ Hades, MD 

m 

- 
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No. 317 w 
1 1 $%xX) 

Issued: Aueust 1979 

H: 2 
m Methyl Benxene, Methyl Benrol, Phenylmethane, Toluol, F:3 
:7Hg, CAS #0108-88-3 R:O . - 

v Available from many supplies, Muding: 
Ulied Corp., PO Box 2O64R, Morristown, NJ 07960, Tekphone: (201) 4554400 
~&land Chemical Co., Industrial Chemicals & Solvents Div., PO Box 2219, 
Columbus, OH; Telephone: (614) 889-3844 

FJPE* 
*see sect. 8 R 1 

I 3 
s2 
K4 

roluene 
93 

0 
l Current (1985-86) ACGIH TLV. The OSHA PEL is 2OQpm with an 

acceptable ceiling concentration of 300 ppm and an acceptable 
maximum peak of 500 pptil0 minutes. 

* * Skin designation indicates that toluene can be absorbed through intact 
skin and contribute to overall exposure. 

8-hr TLV: loo ppm, or 
375 n!gd+ @kin)+* 

““““‘..“-““” 
Man, Inhalatm, TCLO: 
loo ppnx Psych0bopic*** 

-------------------- 

Raf(XalLDSD:5~mg/kg 
Rat, Inhalaiion, LCLO: 
4cw ppm14 hrs. 
Rabbit, Skin, LD5O 14 gm/kg 

I 

------------------v- 

Hurmn, Eye: ux) ppm l ** Affects the mind. I 

SECTION’~3;“PHYSICAL DATA :., . . ” :_ ;.: :.:: :.._. . . .: 
Boilinn Point . . . 23l.F (1ll.C) Evaporation Rate (BuAc = 1) . . . 2.24 

SECTION :2;-:INGREDIENTS”AND HAZARDS ., .: : :..‘.,. : % . . HAZARD DATA 

----a --~~ 
Vapor pressure @ 2o’d. mm Hg . . . 22 
Water Solubility @ 20%. wt. % . . . 0.05 
Vapor Density (Air = 1) . . . 3.14 

Speiific Gravity (-I320 = 1) . . . 0.866 
Melting point . . . -139’F (-95’C) 
Pemnt Volatile by Volume . . . ca 100 
Molecular Weight . . . 92.15 

7 Clear, colorless liquid with a characteristic atomtic odor. The o&r is detectable to most individuals in . 
the range of 10 to 15 ppm. Because olfactory fatigue occurs rapidly upon exposure to tolucne, odor is rxrt a good warning 

pmperty. 

SECTION 4:F’IRE AND EXPLOSION DATA : ..’ r LOWER UPPER 
Flash Point and Method 1 Autoignition Temp. 1 Flammability Liiu In Air 

40’F (4’C) CC I 8%‘F (48O.c) I % by Yolumc 1.27 7.1 

-MEDIA: Carbon dioxide, dry chemical, alcohol foam Do nol use a solid stream of water because the stream 
will scatter and spread the fue. Use water spray to co01 tank&ontainen that are exposed to fire and to disperse vapors. 
lJNUSlJy This OSHA class IB flammable liquid is a dangerous fm hazard. It is a moderate fin 
haxard when exposed to oxidizers, heat, sparks, OT open flame. Vapors ate heavier than air and may travel a considerable 
distance to an ignition source and flash back. 
> Fin fighters should wear self-contained breathing apparatus with full facepiece 
operated in a positive-pressure mode when fighting fires iIWO1tig tOluc!X. 

SECTION 5; REACTMTY DATA (1: ., .. : 
1 ,HEMICAL: Toluene is stable in closed containers at room temperature under normal storage and 
landling conditions. It does not undergo haxardous polymerixation. This material is incompatible with strong oxidixing 
gents, dinitmgen teCraoxide, silver perchlorate, tetranitmmethane, and uranium hexafluoride. Contact with these materials 
may cause fire or explosion. Nitric acid and toluene, especially in the presence of sulfuric acid, will produce nitrated 
mompounds that am dangerously explosive. 

TO AVQIP: Avoid exposure to sparks, open flame, hot surfaces, and all SOWUS of hts;. and ignition. Toluer~e 
wlh attach SOM forms of plastics, rub&, and coatings. Thermal decomposition or burning pr&ces carbon dioxide an&0r 
carbon moaoxide. 
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with the eyes may cause tmsknt ccrmerl damage, conjunctival irritation, and burns if not Promptly removed. Repeated 
and/orprolongadcontactwiththerlriamrycau~~drlrms~. itmaybeabsorbedthroughtheskinintoxic 
amounts. Ingestion causes imitahn of the gasttnint&naI tract and may cause effecta resembling those from inhalation of 
the vapor. chronic ovaexpnsure to toluene may cause revasibk kidney and liver injury. m EyE: 
Immediately flush eyes, including under eyelids, with running water for at least 15 minu&s, Get medical rttezttiott if irritation 
persists.+ SKIN Immediately flush skin (for at lwt 15 minutes) while removing contnminltarl slxtes aiM 
clothing. Wash exposed area with soap and water. Ckt r&kal attention if irritation per&s or if a large area has been 
exposed.+ W Remowvicfimtofr&air. Res!ofcandhsuppcrtbuath4gmzequired.Kecpvictimwarmsnd 
quiet. Get medical help.* w: Givevictimllo2~ofwaterormillr.Contadrpoironcoptrolcentcr. Donot 
iaducevomitiagunleatdirrctedto&so.T~victimtoarmedicrlfrcill~.Nevagivemythinsbymouthtoapason 
who is unconscious or ulavuking. ’ GE3 MEDICAL ASSISI’ANCR - In plant, pammedk, community. Ckt medical help 
forfulthaneatmen~observatio&andsuPpoItafkrfirst*ifiodkated. 

SECI‘JON 7, Sp&j, ., LEAK Am DEPOSAL PROcEDaR~~~:~~~~~i.~~: ~~~~~~~~~~~~~~j:ii:~~~~~~~~~~~~~~~~~~~~~~~~~~::.~~~:~~ :;:.:.; i::;.;s ., 
m: Notifys&typaxmneloflargespillsorkaks. Re~veallaourceaofheatandignition. Providemaximum 
explosion-proof ventilation. Limit access to spill ruea to nv personnel only. Rerxmve leaking containers to safe 
place if feasible. Ckanup pemormel neal protection against contact with liquid and inhalation of vapor (see sect. 8). 
WAsIE Absorb small spiUs with paper towel or vermiculite. Contain huge spiI& and cdkct if fdbk, or 
absorb with VermicuIife or smd. PIXe waste solvent Q abs&ent into closeil containers for d&uBal using notlspa&g 
tds. LiquidclrabeRurhedwithwotatomopenholdingrreoforhPad~ Doaotfhuhtosewer,watemhe&awatcrway. 
m: maceinsuillbkcontriwfordisposllbyrliceoscd~n~abraninOapprovedinciDar0orCCoslsida 
rtcla~gbydistillsrioo.Caatrminrted~~tcsn&kvied~araai~~. PolIowallPe&ral,statc,andlocal 
ngulations. TLm 96: lOal ppm Tohrene is des@a&d as a haardour wastebytheEI’A. ‘IlteEPA(RCRA)HWNo.is 
U220 (40 CPR 261). The reportable quantity (RQ) is loo0 lb*454 kg (40 CPR 117). 
SEaION il, SpE(‘?‘? pR()TE~ION: ~FORMA~(‘)#$ I ::::iiiii~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..,...?:..:..: . ..,,....,........., .: ._....,., l.,. 
Pmvide generaI and bcrl exhaust ventilation to m#t TLY requirenrmts. Ventilation fans and other ekctrkal mice must be 
nonsparking and have an explosion-proof desii. Exhaust hoods should have a face velocity of at kast 100 lfin (linear feet 
per minute) and be designed to capture heavy VW. For errkrgency or nonroutine exposures whue the TLV may be exceeded 
useanorganicchemicd~elespiPororifcoacenhationirleuth~UX)ppmsadurapplovedcsnirtagarmsskorself- 
containedbrrcrthingapparatruwithfullfrccpieceifcobcar~kgnater~200ppm. 
Safetyglasscsorsp~h~~ldbeworniarllwork~. Neoptenegkves,aptcm,faceshkld,boots,andother 
appmpriate pxukctive cbthing and equipment should be available and worn as nazmary to preveait &in and eye coma& 
Remove contaminated clothin immediately atxl do not wear it until it has been prop&y laundered. 

Eyewash stations and safety showers should be readily avaikbk ia use and htiling ateas. 

SECTION 9, : SPECIAL PRECA~IONS., AND COMMENTSisi:.iii’:~~~~~~~~:~~:~:.~~~~:; ,~~~~~~~~~~~~~~~~~~~~~.~~:~~:~,~. . . . . . . . . . . . . . . . . . . ,.,. ., ., ,. 
STORAGE store in 8 coo4 dry, well-vaitilated mu rwry firm oxidizing agent$# heat, spark& oc open flame. 
Stofage8nzasmustmetOSHAfequinmen ts for class IB fiammabk liquids. Use metal safety cans for hamRing small amounts. 
Protect ccmtainar from physical dammge. Uaa only with a&qua& ventU&m. Avoid contut with eyes, skin, or clothing. Do 
MtinhakaingcstUse~utiollwheahgndliPlgthircompolmd~itclmbe~~~ughintrctdrinia~xic 
Mlounts. SpEcIAL Ground and bond metal containers and equipment to prevent s&tic spa&s when 
m&ingtransfas. Donotsnmkeinuseorstorageatcas.U8emoaprrldnetook. m. Rcpracemcat 
and periodk medical exams emphaaixing the liver, kidneys, nervous system, lungs, heart, and blood should be provided. 
Workcroexposed0~~sgntatgthatherctiopkvel(Mppm)jhouid&exrminedotleaWaoceayest.Useof 
akohol can aggravate the toxic effects of toiuak. 
m: Emptied contaiilm contain product milues. Ii&k acccrdiiy! 
Toluene ;s des$nat& ae A haz&~!e Mctance by the !ZPA (40 CFR 116). iXV (2ladfice PIammable liquia. UN1294. 
Data Source@) code: 1-9, 12, 16. 20, 21, -24, 26, 34, 81, 82. CR 

/---. 

Copyright Q April 1,1986- - 
- - . 
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SECTtON 1. MATERIAL IDENTIFICATION 
MATERIALNAME: MINERAL SPIRITS, TYPE I 
DESCRIPTION: Refined distillate of petroleum. Hydrocarbon mixture (see Sect II) with a 

controlled distillation range and a flash point >lOO F. 
OTHER DESIGNATIONS: Stoddard Solvent; Petroleum Distillate, Naphtha or Spirits, 

~~~"888~'8:4'il~l~~H~g~r1ts ; ASTM D235, Type I; GE Material DSB8; 

MANUFACTURER: Availa le from many suppliers. 

SECTION II. INGREDIENTS AND HAZARDS % HAZARD DATA 

Mineral Spirits, .Type I 8-hr TWA 100 gpm* 
(or 525 mg/m ) 

Typical composition: 
Paraffinic hydrocarbons 30-50. 
Naphthenic hydrocarbons (Cycloparafflns) 30-40 
Aromatic 'and olefinic hydrocarbons lo-20 Eye, Human 

470 ppm/lSM 
(Irritation Effect) 

*ACGIH (1983) TLV; STEL Is 200 ppm. NIOSH has 
recommended a IO-hr TWA of 60 ppm or 350 mg/m3. The 
"action level" Is also recommended to be 350 mg/m3. 

Current OSHA PEL for Stoddard Solvent is 500 ppm. 

SECTION 111. PHYSICAL DATA 

Boiling point, 1 atm, deg F ----- 300-407 Specific gravity 60/60 F ---- ca 0.79 
Vapor pressure @ 25 C, mm Hg ---- ca 5 Volatiles, X ---------------- ca 100 
Vapor density (Air=l) (average) - ca 4.8 Evaporation rate (BuAc-1) --- ca 0.08 
Solubillty in water, 2OC -------- Insoluble 

Appearance & Odor: Clear, colorless liquid with a kerosine-like odor that is usually 
perceptible to humans at about 1 ppm In air. 

SECTION IV. FIRE AND EXPLOSION DATA Lower Upper 
Flash Point and Method Autoipnition Tamp. Flommobdity Limats in Air 

100 F min. (TCC) 450-500 F 1: by volume- 3.8 %6 
Extinguishing media: Foam, dry chemical, carbon dioxide, and water spray or fog. Use of 

a direct stream of water on burning liquid can scatter flames. 
This liquid is near its lower flammability limit at room temperature (saturated air at 

25 C contains about 0.5 volume % of Stoddard Solvent). In a fire situation or when 
heated or misted, it becomes a hazardous, highly flammable material. 

Use self-contained breathing apparatus for respiratory protection in fighting fires in 
enclosures. 

SECTION V. REACTIVITY DATA 

This material is stable in closed containers under its normal handling and storage 
conditions. It does not polymerize. 

As a combustible hydrocarbon liquid (OSHA Class II), it can react violently with strong 
oxidizing agents such as chlorine, oxygen, or such strong oxidizing acids as nitric 
and sulfuric. 

Thermal-oxidative degradation can produce carbon monoxide and partially oxidized 
hydrocarbons. 



NO. 
334 

;ECTlON VI. HEALTH HAZARD INFORMATION TLV 100 ppm (See Sect II) 

lis material is a central nervous system depressant and a mucous membrane irritant. 
Symptoms of overexposure include dizziness, 
to unconsciousness. 

headache, Intoxication with euphoria leading 
Nose and throat irritation may occur from inhalation. Prolonged or 

repeated skin contact will cause 
liquid can cause conjunctivitis. 

defattln 
P 

irritation and dermatitis Eye contact with 

to vapors at 470 
Aspiration into t e lungs after R 

pm. A fatal in estion dosage for humans is estimated at 3-4 ounces 
ff 

Eye irri ation can also occur after i5 minutes exposure 

be fatal. 
ngestion can cause edema; and one ounce aspirated Gy 

.KST AID: 

5itzisst 
: Flush thoroughly with running water for 15 min., including under eyelids. 

: Promptly remove solvent wet clothing and wash contact area with soap and 
water: Get medical help if irritation pers 

Inhalation: 7 
sts or if large body area c0ntac ed. 

Remove to fresh air. Restore and or support breathing as needed. t If 
breathing is difficult, give oxygen therapy.) Get medical he1 

Contact physician! Aspiration a hazard! Give 3oz o 
%?$$e vertable 011 

!?i]SP white mineral oil 
to drink. Do not Induce vomiti 

available, c e victim is alert, anpI-L 02 has been 1 
;dass medical help is not 

. 

ECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 
>tify safety personnel of large spills. Eliminate sources of heat or Ignition. Provide 
adequate venti.la,tion. Clean-up personnel need protection against skin contact and 
inhalation of vapors. Contain spill. Recover liquid when possible. Absorb small spills 
and residues with vermiculite, dry sand, or similar material. Pick up and place in 
suitable containers. Avoid discharging Mineral Spirits directly into a sewer or 
surface waters! 

LSpOSAL: Absorbed material can be buried in an approved landfill, incinerated, or 
removed via a licensed solvent disposal company. Follow Federal, State and Local 
regulations. 

,ECTlON VIII. SPECIAL PROTECTION INFORMATION 

:ovide general ventilation and, especially when heated or misted, local exhaust ventlla- 
tion (explosion-proof) to meet TLV requirements. A chemical cartridge respirator with 
organic vapor cartridge and a full facepiece can be used below 1000 ppm. Self-contained 
breathing apparatus with a full facepiece has been recommended for use up to 5000 ppm. 

,proved protective gloves should be used to prevent prolonged or repeated skin contact. 
lemical safety goggles and/or face shield should be used where splashing is possible. 
An eyewash station and washing facilities should be accessible. 

smove contaminated clothing (fire and health hazard); thoroughly dry or launder before 
reuse. 

replacement and periodic medical exams should emphasize skin, liver, kidney, central 
nervous sys tern, and respiratory diseases for those regularly exposed. Individuals 
with such problems may be at an Increased risk from exposure. 

iECTlON IX. SPECIAL PRECAUTIONS AND COMMENTS 

:ore in a cool, clean, well-ventilated, fire resistant storage area away from oxidizing 
agents and sources of heat and i n-ition. 
meets requirements for an OSHA C ass f 

Use a solvent stora e room or cabinet that 
II Combustible liquid. !!!tore in closed metal drums 

or safety cans with identifying labels. Prevent physical damage to containers. 
md and ground containers for transfers of liquid to prevent static sparks. Use non- 
sparkin 

B 
tools and follow electrical codes in areas of use and storage, No smoking in 

areas 0 
;e with 

use or storage. 

% 
ood ventilation. Avoid inhalation of mist or vapors. Prevent eye contact and 

re,peate or prolonged skin contact. 
!T Classification: PETROLEUM NAPHTHA I.D. No. UN1255 Label: (None) 

PETROLEUM DISTILLATE I.D. NO. UN1268 Label: (None) 

)ATASOURCE(S)CODE: Z-7,9,11,12,14,16,27,31,38,47 



L ,- MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY, NY 12303-1838 USA 

NO. 334h 

MINERAL SPIRITS 

Resiz%FB 

‘c 

(5 18) 377-8855 OIWtVMtWktsbitN~ cow. 

SECTION I. MATERIAL IDENTIFICATION 
MATERIAL NAME: M- I1 
DESCRIPTION: Refined distillaies of petroleum. It is the higher boiling half of Type I 

distillate (MSDS #334) with a controlled distillation range and flash point, ,140 F. 
OTHER DESIGNATIONS: Stoddard Solvent (high flash point); Petroleum Distillate, Spirits or 

Naphtha (combustible); White Spirits; GE Material D5B8D; CAS #008 052 413; 
ASTM D235, Type II. 

WUFACTURER: Available from many suppliers. 

SECTION II. INGREDIENTS AND HAZARDS 7% HAZARDDATA 

Mineral Spirits, Type II 8-hr TWA 100 
s 

pm* 

Typical Composition: (or 525 mglm ). 

Paraffinic hydrocarbons 40-60 
Naphthenic hydrocarbons (Cycloparaffins) 30-40 
Aromatic hydrocarbons 5-15 Eye, Human 

470 ppm/l5M 
*ACGIH (1983) TLV; STEL Is 200 ppm for Stoddard Solvent. 
Current OSHA PEL for Stoddard Solvent is 500 ppm. 
NIOSH has recommended a lo-hr TWA of 60 ppm or 350 mghrn'. 
The "action level" is also recommended to be 350 mg/m . 

(Irritation Effect) 

SECTION III. PHYSICAL DATA 
Boiling point, 1 atm, deg F --- 350-412 . Specitic gravity bU/bUY ---- ca . 
Vapor pressure @ 25 C, mm Hg -- ca 4 Volatiles, % --------------- =a 100 
Vapor density (Airal) (average) Cd s Evaporation rate (BuAc=l) -- 0.08 
Solubility in water ----------- Insoluble 

Appearance & Odor: Clear, colorless liquid with a characteristic petroleum odor that 
is usually perceptible to humans at about 1 ppm in air. Olfactory fatigue can occur 
in 6 minutes at low cont. 

SE&N IV. FIRE AND EXPLOSION DATA Lower Upper 

Flesh Point and Mwhod Autoipn~twm Temp. FlammabJity Limltr in Air 

140 F minimum (TCC) 450-500 F % by volume 0.9 6 

xtinguishing media: Foam, dry chemical, carbon dioxide, and water spray or fog. Use 
of a direct stream of water on burning liquid can scatter flames. In a fire situation 
or when it is heated or misted, it becomes a hazardous, highly flammable material. 

se self-contained breathing apparatus for respiratory protection in fighting fires in 

enclosures. 

SECTION V. REACTIVITY DATA 
1 handling and storage 

conditions. It does not polymerize. 
LS a combustible hydrocarbon liquid (OSHA Class IIIA), it can react violently with strong 

oxidizing agents such as chlorine, oxygen, or such strong oxidizing acids as nitric 
and sulfuric. 

:hertnal-oxidative degradation can produce .carbon monoxide.and partially oxidized 
hydrocarbons. 



NO. 334A 

SECTION VI. HEALTH HAZARD INFORMATION TLV 100 ppm (See Sect II) 
his material is a central nervous system depressant and 
Symptoms of overexposure include dizziness, 

a mucous membrane irritant. 

leading to unconsciousness. 
headache, intoxication with euphoria 

Nose and throat irritation may occur from inhalation Pro- 
longed or repeated skin contact will cause defatting, irritation and dermatitis.':Rye 
contact with liquid can cause conjunctivitis. 
minutes exposure to vapors at 470 ppm. A fatal 

Eye irritation can also occur after 15 

at 3-4 ounces. 
ingestion dosage for humans is estimated 

Aspiration into the lungs after ingestion can cause edema; and one ounce 
aspirated may be fatal. 

IRST AID: 

gggi+gg$: Flush thoroughly with running water for 15 min., including under eyelids. 
Promptly remove Solvent wet clothing and wash contact area with soap and 

water. Get medical help if irritation 
Inhalation: 

pers sts or if large body area contac ed 

breathi 
Remove to fresh air. Restore and or support breathing as needed. $ 

ng is difficult, give oxygen therapy.) Get medical help. 
5 If' 

Contact physician! Aspiration a hazard 
I%%%%e vegetabl il 

! Give 3 oz of USP white mineral oil 

available, t e vicEig is a1ert, ,1-z oz has been ingested. 
to drink. Do not_ induce vomiting unless medical help is not 

IECTION VII. SPILL, LEAK, AND DiSPOSAL PROCEDURES 

)tify safety personnel of large spills. Eliminate sources of heat or ignition. Provide 
adequate ventilation. Clean-up personnel need protection against skin contact and 
inhalation of vapors. Contain spill. Recover liquid when possible. Absorb small spills 
and residues with vermiculite, dry sand, or similar material. Pick up and place in 
suitable containers. Avoid discharing Mineral Spirits directly into a sewer or 
surface waters! 

SPOSAL: Absorbed material can be buried in an approved landfill, incinerated, or 
removed via a licensed solvent disposal company. Follow Federal, State and Local 
regulations. 

jEfllON VIII. SPECIAL PROTECTION INFOR~MATION 
:ovide general ventilation and, especially when heated or misted, local exhaust ventila- 
tion (explosion-proof) to meet TLV requirements. A chemical cartridge respirator with 
organic vapor cartridge and a full facepiece can be used below 1000 ppm. Self-contained 
breathing apparatus with a full facepiece has been recommended for use up to 5000 ppm. 

jproved protective gloves should be used to prevent prolonged or repeated skin contact. 
remical safety goggles and/or face shield should be used where splashing IS possible. 
An eyewash station and washing facilities should be accessible. 
rmove contaminated clothing (fire and health hazard); thoroughly dry or launder before 
reuse. 

yeplacement and periodic medical exams should emphasize skin, liver, kidney, central 
nervous system, and respiratory diseases for those regularly exposed. Individuals 
with such problems may be at an increased risk from exnosure. 

SECTION IX. SPECIAL PRECAUTIONS AND COfQAM’dTS 
tore in a cool, clean, well-ventilated, fire resistant storage area away from oxidizing 

agents and sources of heat and ignition. Use a solvent storage room or cabinet that 
meets requirements for an OSHA Class IIIA Combustible liquid. Store in closed metal 
drums or safety cans with identifying labels. Prevent physical damage to containers. 

f heated or mist is present, bond and ground containers for transfers of liquid to 
prevent static sparks, use nonsparking tools, follow electrical codes, no smoking. 

se with good ventilation. Avoid inhalation cf mist 01 vapors. Prevent eye contact and 
repeated or prolonged skin contact. 

OT Classification: %E@8EEtfM I%?BIYAT~'~I .~‘~~~1~i26~b~t~e~~o~~~,,e) 
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~ ,-, MATERIAL SAFETY DATA SHEET 
ClENltJM PIJfU ISHIN~ C:ORPORAflON 

STOIIDARn SOLVENT 

1145 CATALYN STREET ‘I’ype II I 

SCHENECTADY, NY 12303.1836 USA Revision A 

(518) 377-8855 OENIUM PUWSNINO CORP. Dat! November 1977 

h/J--+-- 

MATCDl AI I, ,In,CI\‘mL ,YLI.I ,I &Y”, .“I. 
,TERIAL NAME: STODDARD SOLVENT, Type III 
'HER DESIGNATIONS: Odorless Mineral Spirits, Odorless Petroleum Spirits, Odorless 

Solvent, ASTM D484 Type III, GE Material D5BSC 
ESCRIPTION: Highly aliphatlc hydrocarbon mixture with a controlled distillation range 

and flash point and low odor. 
&UFACTURER: Available from many suppliers. 

;ECTION I I. INGREDIENTS AND HAZARDS x HAZARD DATA 

:oddard Solvent, Type III TLV 500 ppm * 
(or 2950 mg/m3) 

Typical Composition: A highly aliphatic hydrocarbon 
mixture, often isoparaffins with some naphthenes. 

*This is the current OSHA TLV level for Stoddard 
Solvent and Petroleum Distillates. 

ACGIH has indicated that future TLV levels should 
depend on the actual composition of the hydrocarbon 
mixture. (Suppliers' estimates are usually 100-300 
ppm for TLV for this solvent.) 

;ECTION III, PHYSICAL DATA 
1 

jiling point, 1 atm, deg F ---- 300-412 Specific gravity (H20 = 1) ------- ca 0.76 
ipor pressure @ 25 C, mm Hg -- ca 5 Volatiles, X -------------------- t-a 100 
ipor density (Air = I) -------- ca 4.8 av Evaporation rate (BuAc = 1) ------ ca 0.08 
,lubility in water -_---------- Insoluble 

?pearance & odor: Clear, colorless liquid with a slight odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER ;)PPER 

Flash Point and Method 1 Autoignition Temp. 1 Flavbility Limits In Air 

rtinguishing media: Foam, dry chemical, carbon dioxide, and water spray or fog. 
ambustion in a limited amount of-air can generate toxic carbon monoxide. Use self-con- 
tained breathing apparatus for respiratory protection in fighting fires in enclosures. 

ate that this liquid is near its lower flammability limit (saturated air at 25 C contain 
about 0.5 volume % of Stoddard Solvent). In a fire situation or when it is heated, it 
becomes a highly flammable material. 

SECTION V, REACTIVITY DATA 

his material is considered to be stable under Its normal handling and storage conditions 
s a combustible hydrocarbon, It can react violently with strong oxidizing agents such as 
chlorine, oxygen, or such strong oxidizing acis as nitric and sulfuric. Store away 
from these and other strong oxidizing agents. 

GENIUM PUBLISHING 
. .-. 



L 

Fc 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

)r massive spills, evacuate the area. Eliminate ingnition sources. Recover as much of 
the free liquid as possible for disposal, and use an absorbent to pick up the residue. 
Avoid discharging Stoddard Solvent directly into a sewer or surface waters. 
spose of the absorbed material or the free waste liquid by incineration or via a 
licensed solvent disposal company. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

,rk place areas require exhaust ventilation to maintain vapor levels below the TLV. In 
emergencies respiratory protection can be provided for a limited time byan approved 
organic vapor cartridge below 3500 mg/m3; above this 
type, 

level a full facepiece canister- 
air-supplied-type, or self-contained-type respirator is required. 

lbber of polyvinyl gloves should be used to prevent prolonged or repeated skin contact. 
lfety goggles or face shields should be used where splashing of solvent into the eyes is 
possible. An eye Msh fountain should also be available in areas where splashing is 
probable. 

zntilation equipment should be explosion-proof, and any tools used in the area should be 
of the non-sparking type, 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

13.8 combustible liquid should be stored in a cool, clean, well-ventilated, fire resistan 
storage room or in a solvent storage carbinet that meets OSHA requirements. Store in 
closed metal drums or safety cans with identifying labels that indicate the flammabilit 
of the material. 
.ectrically interconnect and ground containers for transfers of liquid to avoid fires 
from static sparks. 

:eas of use and storage for this material should have good ventilation and all sources 
of open flame and high heat should be excluded. Prohibit smoking in these areas. 

I lll1ll~:l 1 I.1 I Ilyp, II.11 I III :Itlrl 

Clrc~l~i~ .II Sdt c’t y Co0rdiilaLor, 

GE Electronics Laboratory 
Syracuse, NY 13201 

__ _I _ 

toddard Solvent, like all petroleum distillates, 
Symptoms of overexposure include dizziness, 

is a central nervous system depressant. 

to unconsciousness. 
headache, intoxication with euphoria leadin 

Nose and throat irritation may occur from inhalation. Prolonged 
or repeated skin contact will cause defatting and dermatitis, 
liquid causes conjunctivitis. 

Eye contact with the 
Rye irritation can occur after 15 minutes at 470 ppm. A 

fatal ingestion dosage for humans is 3-4 ounces if no aspiration into the lungs occurs; 
aspiration of one ounce or less can be fatal. 

IRST AID: 
Inhalation: Remove to fresh air. 

medical assistance. 
Give artificial respiration if required. Get 

Eye contact: Wash eyes imnediately with large smounts of water. 
Skin contact: Wash contact area promptly with soap and water. Remove solvent wet 

clothing immediately. 
Ingestion: DO not induce vomiting. Contact a physician immediately! 

ND. 334B 

XV 500 PPm/lOO uum (see Sect. I 

GENIUM PUBLISHING 



MATERIAL SAFETY DATA SHEET MSDS I isi 
GENIUM PUBLISHING CORPORATION GP ,s, 

PHESOL (Revi ‘: ion B) 

,/---x 1145 CATALYN ST., SCHENECTADY, NY 12303 USA (5 18) 377-8854 --- Issued: Sept cmixr, l!lXI.r 
1 Revised: Scntrmbcr. 1!1?5 

‘\ ,,A 

c 
1 

rom Genium’s MSDS Collection, IO be used a.s I reference. 1 --- ~---- 

SECTION 1. MATERIAL IDENTIFICATION .- ! 
MATERIAL NAME: PHENOL 
OTHER DESIGNATIONS: Carbolic Acid, Hydrobenzenc, Oxybenzene, Phenic acid, Phenyl Hydt-arc, Phenyl hydroxi.!: 
Phenylic acid, Phenyl alcohol, CAS #OOO 108 952, C6H5GH 
MANUFACTURER/SUPPLIER: Available from many suppliers, including; 

Dow Chemical LISA 
2020 Dow Center 
Midland MI 4t1640 (517) 636-1000 

SECTION 2. INGREDIENTS AND HAZARDS 
PHENOL 

(I) 
/ ’ OH 

l Current OSHA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicate 
a potential contribution to overall exposure via absorption through 
the skin. 

NIOSH recommends a 10 hr. TWA of 20 mg/m3 with a ceiling of 60 mg/m3 
for any IS minute period. 

SECTION 3. PHYSICAL DATA 

% 

ca 100 

2 
3 0 

@ 

HAZARD DATA 

8 hr TWA: 3 ppm, 
19 mg/m3 (Skin) 
STEL: 10 porn, 38 mg/m“ -e--------L ------- ‘- _--- 
Human, Oral LDLo: 

140 mg/kg -_---_--__--__--------- 
Rat, oral LDLo: 

414 mg!kg --------------------___ 
Rat, skin LD30: 

669 mg/kg 

Boiling Point @ 1 atm . . . . ‘... . . . . . 359.4’F (181.9’C) 
Vapor pressure @ 2S°C . . . . . , . . . . . . 0.35 
Vapor density (Air=]) . . . . . . . . . . . . 3.24 
Solubility in water (% by wt.) . . . 8.4 @ 20°C 

(Sol. in all proportion 8 temp. >66OC) 

Specific Gravity (H,O=l) : 
Solid: 1.017 @ 2574’C 
Liquid: 1.0576 @ 41/4’C 

Melting point . . . . . . . . . . . . . . . 109. J°F (J3OC) 
Volatiles, % by vol @ 2D°C . . ca 100 

----------------------------------------------------------- 
4PPEARANCE 8 ODOR: White crystalline solid with a charac- 

: Evaporation rate (Bu4c=l) . . . CO.03 

teristic sharp medicinal sweet, tangy odor which is de- 
: Viscosity, CPS, @ 80°C . . . . . . 1.51 

tecEable above. 0,OS ppm: Phenol turns pink or red if, it 
: Molecular weight . . . . . . . . . . . . 94.12 

-on ains 1~ or if it is wd to u or l&&t. : 

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper 

Flash Point aad Method I Autoignition Temp. I Flammability Limits in Air 

% by volume 1-s 8 6 

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or alcohol type foam. Do not use a solid stream of Yater 
since the stream will scatter and spread the fire. USC water spray to cool fire-exposed tanks/containers. 
Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. Khen heated, it remits 
toxic fumes and vapors which will form explosive mixtures with air. Solid phenol bums with difficulty, 
giving off a heavy smoke. 

Firefighters should wear self-contained breathing apparatus and full protective clothing xhcn fighting fires 
involving phenol. NOTE: Water containing phenol can cause severe chemical bums. 

SECTION 5. REACTIVITY DATA 
This material’is stable at room temperature under normal handling and storage conditions. It does not underg 
hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with 
calcium hypochlorite is cxothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to 
many metals, including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to 
become discolored. Do not heat phenol above 122’F (9O’C). 

Thermal decomposition or burning produces oxides of carbon and water. 
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.LlSDS k _ 355 -. Issued. 9/80- _pIlFsI’OL (Rev. B) 

SECTION 6. HEALTH HAZARD ItiFORMATION TLV 9 ppm or 19 n&m3 (Skin) 
: . ..~~..‘j, ::i i! general protog~nsnuc poison ‘wicn is corrosive tu Dodjt tissue. Yoisoning can occur VIR skin 
:...:-,r~~.lon, vapor il.ihalation, or inqestiu:i. Vapors of pircno1 :~rc irritating to the eyes, nose, and tnroat. 
-, . .” j .i .c: ,$ ti i :; rapidly absorbed throu&h tl;c okin. Con tnct with the skin causes a white wrinkled dincoloratior 
:‘>llo~X,lc:d by 2 :;evcre burn or systemic poisoning if not. properly remov?d. Intense burving and pain from skin 
:-.ntact ,?L?:I tie delayed. Absorption uf pheuoi throtv!h skirt ~nny cause sudden collapse, or death. Zlymptoms 
fcvei;? rapidly. 3nen ingested, phenol cnlts~s pumin[; f.rf the gnstrointestinol tract, and. blotches on the lil 
::;j in ‘,:he ~ufh. i!eadache, rba~ses, dizziness, tly::pnea, shock, convulbions, and death may follow exposures 
;y ar,y route. Chronic exposure to !ow zonccntr:) tions of phenol may cause digestive disturbances, nervous 
!i 32r:ior3, skin eruptions, nnd ieath due to liver and kidney dnrmge. The TLV is set to prevent systemic 
:cissr.i:.i;. 
i-r,?- &tJ: -....I. z’f: C3HTACT: Ii;rr.edintely flush eyes, including under eyelids, with copious amounts of running 
r;? : c r f~-, r 9 t :csst. 30 minutes. Ge-, metli (!a1 attention! (Inplant, community, paramedic). SKIN CONTACT: 
T~~~.c~~is~el~; !‘lu;h skin for at Is%‘. 30 minutes while removing contnminated clothing and shoes. Get medical 
P:r;:;;isn! IX?L;PIGN: Remove victini to fresh nir. Restore and/or supprt breathing as necessary. Keep 
:~crcon ram a941 quiet. Transport to a ‘medical facility. INCESTION: Give victim large quantities of milk 01: 
:;‘:-,cr ;is ql;ick?g as possible. Induce vomiting by touciling back of throat with Finger. tb not give Fluids or 
ir.icce *r*,mitir.g if victim i;j unconscious or is having convulsions. Contact n physician or Poison Control 
:c;:. :c’r 292 transport to a medical facility. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 
?;otify safety personnel of spills or leaks. Remove a11 sources of heat and ignition. Provide maximum 

explosion-proof ventilation. Evacuntc a11 personnel from area, except for those involved in clean-up. Close 
r!lr leni. iTmediately, if possible. Absorb small spills on paper, vermiculite or other absorbent and place 
in 3 clcscd metal container for disposal. Dike large spills and allow material to cool and solidify. Shovel 
solid into steel containers for disposal. Flush spill nrcn thoroughly with water and collect flushings and 
~a<:7 wntcr for disposai. Do not allow phenol to cntcr scwcr, wntcrsheds, or waterways! Notify proper 
;:tit!>ori 7 i c:i including the National Rcsponsc Center (80~1-424-8802). Clean-,up pcrsonncl must wear a self- 
c,tr.t:LincJ !)reathing apparatus and full pcrsonnl protective clothing nnd equipment. 0 [SPOSAL: Burn contomi- 
nztnl! ‘n’:iste in an approved incinerator. l’bcnol mcly bc recovcrcd by charcoal absorption, solvent extraction o 
stcaz sTripping. t1 concentration of I’?. by weight is required for economical rccovcry. Phenol is water solubl 
anri is amcnnhlr to hiolnoirnl or rhrmirnl r,ri,l:~rinn Solutions cnn bc chemicnllv oxidized bv chlorine. 
chlorine dioxide, or other oxidants. Phenol content of wntcr supply not to cxcccd 0.001 mg/L. (DO NOT 
flush phenol down drains.) RCRA Hazardous Wnstc !f ills8 Reportable Spill Quantity . . . 1000 lbs. 

SECTION 8. SPECIAL PROTECTION INFORMATION 

Provide gencrnl and locrll cxhalrst ventilation (explosion-proof) to meet TLV requirements. men phenol is 
heated, VLLpOr inhalation can bc a serious hazard without proper precaution. For cmergcncy or nonroutine 
exposures where the TLV may he cxcecded, use an :Ippropriate NIOSH-approved full face respirator. Fume hoods 
should naintain a minimum face velociry of LOO lfm. ,111 electrical service in USC or st.ornge arcas should 
hnvc an explosion-proof design. 
DA-YCER! Avoid z contact with this material. Full protective equipment, including splash goggles, f’aceshiel 

impervious gloves, apron, boots, impervious shirt and trousers. hard hat with brim. acid suit and resoirator . 
should be availsblc and worn as appropriate. 
it has been properly lnundercd. 

f<cmovc contaminated clothing immediate12 and do not reuse until -- - 

i-yew;lsh stations and safety showers should bc readily available in use and hand] ing areas. 
-0nt;ict ienscs pose a special luzarcl; soft Icnsc:; may absorb and all l&es corlccntrnte irritants. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

itore xn ~:I~~~:cd containers in :I ~~001, dry, wc 1 I -vcnr i 1x1 ccl nrc-n :~w;cy I’rom Ilc;ltctl s~~rt’nccs, open flame 3nd 
izni; ion ‘;o,~rl.e;. Ou?sidc or Jct:lchctl %tor-:lfic is prct’crr<*~I. I’rotc*ct cont:lincrs i:rots physical tlamagc. 
‘hc::ol is ;I very dangerous compound. Do not hrcathc vapor or allow liquid to come in contact with the skin. 
iear nnpropriate protective equipment and rcmovc corlt:Inin:ltctl clothing immcdiatcly. Use extreme taut ion when 
:r;lnsport ing phenol to prevent leaks. Vent containers before he>ting and do not heat above 140’F (6DoC). Do 
IO: c3t or szoke in areas where this material is bcini: used or handled. Do not nliow employees who have 
:i :;enses of the central nervous system, liver, hidncy, or 11utgs to work in arca of phenol exposure. Provide 
~rcp!;?ccrr,cnt nnd periodic me<li~ai cxnms to r:fiployccs 1;oI.k iug with phenol . Do not al low untrnincd workcsrs to 
I:III~I I c 1 !i i c m:lrcri :I ! (see :!I >.I) ASIN I).?786~~.S:1m;rl i nd ;IIIII II;III<I I i II,J, Phcrtol) . 
:I: {’ i , illi!’ !‘I.I~..> i: I’sr i .5ol, I.Alilil.: I’f) I ,srr; 
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Material Safety Data Sheet 
From Genium’s Keferencc Collection 

Cenium Publishing Corporuion 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
/TlRI 177-xX55 CENIUM PUBUSilffi CORP. 

No. 359 
ETHYLENE DICHLORIDE 
(Formerly 1 ,2-Dichlo. oethane) 

(Revision C) 
Issued: November IS 78 
Revised: August 198; 

Nl.>)N 23 
r( 
I L NAME: ETHYLENE DICHLORIDE (Changed to rcflcct common industrial practice) 
DES(‘RIPI’ION (&j&l&Q: Made from aectylcnc and HCI. Used as a dcgrcascr, a scavt gcr in leaded gasoiinc. 3 
IS an intcrmcdiate in the manufacture of vinyl chloride, in paint rcmovcrs, in wetting and r letration agents, in 2 0 
arc flotation processes, as a fumigant, and as a solvent for fats. oils, waxes, and gums. -- 

DTHER DESIGNATW: I,2-Dichlorocthanc; sym-Dichlomcthanc; Dutch Liquid; Dutch Oil; EDC; 
49 

Ethane Dichloride; Ethylene Chloride; 1,2-Ethylcnc Dichloride; Glycol Dichloride; C2H4Cl2; 
HMJS n , 

NIOSH R7XC.S KI0525000: CAS #0107X%-2 
MANNUF~ISUPPLl&&S: ,\vailablc from scvcral suppliers, including: 
Dow ChcmicaJ USA. 2020 Dow Center, Midland, MI 48640; Tclcphonc: (517) 636- 1000 

H 1 
F 3 

; i 

R J 
s 2 

PPE 
K 4 

COMMENTS: Ethylcnc dichloride is a flammable, toxic liquid. 

SECTION 2.1NGREDIENTS AND HAZARDS 
Ethylcnc Dichloride, CAS #0107-06-2; NIOSH RTECS #K10525000 

H H 

Cl - A - ;: - Cl 

I: i-l 

% 
100 

l SC . Sect. 8 

HAZARDDATA 
ACGIH Values 1987-88 
TLV-IW ‘A: 10 ppm, 40 mgIm3 
OSHA P, EL* 1986-87 
8-Hr TWA: 50 ppm; 
Ceiling: 100 ppm (15 Min.) 
NIOSH REL 1986-87 
lO-Hr TWA: 1 ppm 
Ceiling: 2 ppm (15 Min.) 
Toxicity Data 
Man, Inhalation, TC : 4000 ppm/l 
Human, Oral, TD $28 mg&g 
Man, Oral. TDb: 92 mg/kg 
Man, Oral, LDb: 714 mg/kg 
Rat, oral, LD~o~ 670 mg/kg 

Hr 
The maximum allowable 
‘“Mb: ’ 

ak concentration (above the ceiling lcvcl value) 
)f cth lcnc dichloride is 2 0 ppm for 5 minutes in any 3-hour period: 

Additional data conccming toxic doses and turnon cmc. 
c roductrve, and mutagenic cffccts is Jistcd (with rcfcrenccs) m 
?!/XS 1983-84 supplcmcnt, pages 86566. 

Iif c NIOSH 

SECTION 3.PHYSICAL DATA 
Boiling Point . . . 182.3.F (83.5-C) Evaporation Rate (n-BuAc = 1) . . . Not Listed 
Vapor Prcssurc . . . 87 Torr at 77’F (UC) Specific Gravity . . . 1.2569 at 69’F (2o’C) 
Water Solubility _.. Soluble in about 120 Parts Water Freezing Point . . . -31.9’F (-35.5-C) 
Vapor Density (Air = 1) . . . 3.4 Molccuhu Weight . . . 98.96 Grams/Molt 
Appcarancc and odor: Colorless, clear liquid. Sweet, chloroforrnlikc odor is typical of chlorinated hydrocarbons. The 
recognition threshold (100% of test panel) for cthylcne dichloride is 40 ppm. Odor dctcction probably indicates an excessive 
cxposurc to vapor. High volatility and flammability, coupled with its toxicity and carcinogenic potential, make this material 
a maior hcahh hazard. 
COtiMENE: Elhylcnc dichloride is miscible with alcohol, chloroform, and cthcr. 

SECTION 4.FIRE AND EXPLOSION DATA / 1 LOWER 1 UPPER I 
Flash Point and Method Autoignition Temperature __---.__. .-._- .._.-___- --- -.-.--- 

See Below 775-F (4 13’0 

i Fhttnm..biii!by Li;:zn Air 1 

Y 6.2 15.9 
*. UJSJ{[NG MED& USC chcmicak carbon dioxide, alcohol foam, water spray/fog. or dry sand to fight fires iIWOh’ing 

cthylcnc’dichloridc. Direct water sprays may IX incffeetive extinguishing agents, but they may bc successfully used to cool 
fire-cxposcd containers. USC a smothering cffcct to extinguish fires involving this material. UNUSUm:IRYEXPLOSION 
HAZARE: Erhylcne dichioridc is a dangcmus fiic and explosion hazard when exposed to sources of ignition such as heat 
open flames, sparks, etc. Its vapors arc heavier than air and can flow along surfaces to disk?& low-lying sources of ignition 
and flash back. If it is safe to do so, rcmovc this material from the fiie arca. Ethylene dichloride bums with a smoky flame. 
SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full faccpiece operated in a 
prcssurc-demand or anolhcr positive-prcssurc mode. 
CGM M ENTS: Flash Point and Method: .i6’F (13-C) CC; 65°F (I 8’C) GC. 
OSHA Flammability Class (29 CFR 191O.lO6): IB. DOT Flammahililv Class (49 CFR 173.115): Flammable Liquid 

SECTIONKREACTIVITY DATA 
Et,hyJcnc dichloride is stable. Hazardous polymcrizstion cannol occur. 

CHEMJCAL JNCGMPATJBJJ,JTJES include strong oxidizing agents. Explosions havs occurred with mixtures Of this material 
and liquid ammonia or dimcthylaminopropylamine. Finely divided aluminum or rnagncsium metal may be hazardous in contact 
with cthylcnc dichloride. 
CONDITIONS TG AVGLD: Eliminate sources of ignition such as cxccssivc heat, open flames, or electrical sparks, particularly 
in low-lying areas, because the cxplosivc, hcavicr-than-air vapors will concentrate thcrc. 

DUCTS GF H&4KDGUS mGMP= can include vinyl chloride, chJor;de fumes, and phosgene. Phosgene is an 
extrcmcly poisonous gas. Products of thcrmal-oxidative degradation (i.c., fire conditio.ls) must be treated with appropriate 
caution. 



No. 359 8/87 ETHYLENE DICHLORIDE 

SECTION 6. HEALTH HAZARD INFORMATION 
Ethylene dichloride is listed as an anticipated human carcinoncn by the NTP and as a orobablc human carcinoecn lGroua 2H1~ 

TARGET ORGANS: Central nervous 

under the cvclids.%&& 
z mcdical’h-cio.* SK ‘; e-‘---J ““I lmmcdiakly flush fit 

nmtammatcd clothmg bcforc wcar+x it 
..___ 1) ftish air; rcstorc?md/or 

F’t-nscious or con&lsin . Rinse victim’s mouth bith w;rlcr. 0 
lything by mouth to snmcone who is 

e + l GET MEDI c! 
XY Jcn and G:i’iciaj rcs iration may bc nccdcd. Get medical 

AL ASSISTANCE = IN PLANT. PARkMEDIC. (‘OMMlJ&TY. Cct prompt medical assistince for further 
tr&mcnt observation. and SUDDOT~ alter first a& 

- - . . . . - ..____ - 
I 

SECTION 7. S-iILL. LEAK, AND DlSPOSAL PROCEDURES 
~ILVIXAK: Before using cfhylcnc dichloride. it is csscntial that proper cmcrgcncy proccdurcs be cstablishcd and ma& 
known to all pcrsonncl involved in handlin: it. Notify stifct), pcrsonncl of clhylcnc dzhloridc &Is or leaks and imolcmcnt 
containment droccdurcs. Remove and clim&atc all possible &~CS of ignition-such as heat, sp&ks, and open flames’ fmm tic 
area. Cleanup pcrsonncl should use protection againsl Inhalation of vapors and contact with Ii luid. Contain spills by using 
an a+,orbcnt material such as dry santi or vcrmiculitc. USC nonsparking tools to mix waste m !krial thoroughly with 
ahso:jent and place it in an appropriate container for dis ral y ; : . 
waste to sewers or open watcnvays. WASTE DISPOSA 

Flush trdcc 12siducs with large amounts of water. Do not flush 
: Consldcr rcclan.ation, recycling. 01 dcsuuclion rather than disposal 

in a laodfill. Waste may be burned in an approved incinerator cquippcd with an afkrbumcr an i a scrubbi-r. Follow Fcdcral, 
smtc, and local regulations. 
Ethylene dichloride is designated as a hazardous substance by the EPA (40 CFR 116.4). ELhylcnc dichloride is reported in the 
1983 EPA TSCA Inventory. 
EPA Hazardous Waste Number (40 CFR 26 .33): UO77 
EPA Reportable Quantity (40 CFR 117.3): f Kx) Ibs (2270 kgs) 
Aauatic I’oxicitv Ratine. TLm 96: 1000 - I( 0 oom 

SklX~N i SP-iCIAL PROTEC:TION INFORMATION 

1 

GOGGI .a: Always wear protective eyeglasses or cbcmical safety goggles. Ethylene dichi jride is particularly harmful to the 
eyes, and direct contact results in comcal opacity ( rmancnl clouding of the cyc). &@&: Wear impervious rubber 
gloves to prevent skin contact m: 77. sc a NIOSH-appmvcd respirator per lhe NIOSH PO&t Guide to Ckmicd 
Iiaz0rd.s (Gcnium ref. 88) for tic maximum-use concentrations and/or the ex sure limits cited in section 2. Follow the 
respirator guidclincs in 29 CFR 1910.134. Any dctcclablc concentration of e r 
facepiece, and prcssuredernand/positivc- 

ylenc dichloride rquircs an SCBA, full 
ssurc modes. Warning: Air-purifying respirators will m pmtcct workers fmm 

oxygcndcficicnt atmosphems. OTHErp”W ear rub&r boo&, aprons, and olhcr pmlcctive clothing suilrtblc for USC 
conditions to prevent skin contactsc contaminated clothing and launder it bcforc wearing it again. Discard 
contaminated shccs. VE-: Provide maximum explosion-proof local rume exhaust ventilation systems to maintain 
the airborne concentrations of ethylene dichloride vapors below the exposure limits cited in section 2. install properly 
designed hoods that maintain a minimum face velocity of 100 lfm (linear feet per minute). &QETY m Make 
eyewash stations, washing facilities. and safctt showers available in areas of use and handling. SPECIAL 
CONSIDER: Vapors are heavier Lhar air and will collect in low-lying areas. Eliminate sources of ignition in lhesc 
areas and again provide good ventilation then COMMt?TCS: Practice gocd personal hygiene. Keep materials off of your 
clothes and equipment. Avoid transferring this rnatcrial from hands to mouth while eating, drinking, or smoking. Immcdiatcly 
rcmovc ethylene dichloride-saturated clothing w avoid flammability and health hazards. Contact lenses post a special hazxd; 
soft lenses may absorb irritants, and all lcnscs conccntratc them. 

-SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
SORAGE m: Store cthylcnc dichloride in tightly closed conlaincrs in a cool, dry, well-vcntil;~tcd arca away 
from iourccs of ignition. Protect containcrx from physical damage and from exposure lo excessive heat. Avoid dirccl physical 
contact with strong acids, bases, oxiditin;. agenls, and reducing agents. SPECIALHAVmG/STORAGE: USC nonsparking 
tools. Outside or dclached storage is preh rrcd. Slorc and handle clhylcne dichloride in accordance with the regulations 
concerning OSHA class IB flammable liq lids. ENGISEERING CONTROU : During uansfcr olrrations involving clhylenc 
dichloride, the liquid and ifs vapors must not bc cxposcd to nearby sources of ignition from cnginccring system% that arc not 
explosion pm:)f. Preplan emergency rcsponsc proccdurcs. 
TRANSFOR’I’ATION DATA (per 49 CFR 172.101-2): 
DOT Hazar.i Class: Flammable Liquid DOT Shipping Name: Ethylcnc Dichloride 
DOT Label: Flammable Liquid DOT ID No. UN 1184 
IMO Class: 3.2 1MO L&cl: Flammable Liquid, Poison 

Rcfcrcnccs: 1-9, 12, 19, 21, 26, 43, 47, 73, ,7-102. Cii 

- .^.__ ̂ _ ,. Copyright 0 August 1, 1087 
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MATERIAL SAFETY DATA SHEET NO. 380 

GENIUM PUBLISHING CORPORATION LIQUEFIED PROPANE 
1145 CATALYN STREET Revision A 

SCHENECTADY. NY 12303.1836 USA 
(5 18) 377-8855 

SECTION 1. MATERIAL IDENTlFlCATlON 

OlHlUMPUlllSHlNGCORP. 
OATE October 1984 

_- ___. __ ..~ - 
MATERIAL NAME: LI UEFIED PROPANE 
OTHER DESIGNATIO s s: Liquefied Petroleum Gas*, U-Gas*, LPG*, High volatility LPG, 

propane HD-5(95%), ASTM D1835, CAS 11000 074 986. GE Material D27A20. 
DESCRIPTION: Propane-based hydrocarbon. Grade determines PrOpatle content- Supplied 

as pressurized liquid in tanks under its own vapor Pressure. 
MANUFACTURER: Available from many SourCeS. 

*These terms are also used for butane-based gas. (See MSDS 11481) 

SECTION II. INGREDIENTS AND HAZARDS % HAZARD DATA 

Ethane (C H ) <4 

Propane (E fi 

(CM Ii000 074 840) 
) (CAS 1000 074 986) >65 8-hr TWA 1000 ppm** 

propylene tC8H ) (Cas SO00 115 071) o-35 

~4 and Highe! fiydrocarbons c2.5 

**Current OSHA Standard for propane and LPG mixtures. 
ACGIH (1984) labels ethane, propane, propylene and 
butane as simple asphyxiants (control at 18 vol % 
minimum oxygen). 

SECTION 111. PHYSICAL DATA 

at 100 F -- 208 max 
rapor density (Air=l) ---------- sl.8 

Molecular weight ------------ fJ+*og 

later solubility (propane) ----- Slightly soluble 
ippearance & Odor: A colorless gas at room temperature and 1 atm pressure. It can be 

liquefied by lowering the temperature, increasing the pressure or both. It can have 
an odor like "natural gas", but propane is odorless when pure. 

SECTION IV. FIRE AND EXPLOSION DATA Lower UPper 
Flash Point and Method I Autoiqnitmn Temp. Flammability limdr in Aw 

-156 F (propane) 874 F (propane) % by volume (approx) '2 10 

Ex;iii;iahing precedure: If feasible, stop flow of gas. 

2 

Use water to cool fire-exposed 

powdei or carbon 
surroundin s and to protect personnel workiug on shut off. Water spray, dry 

ioxide can be directed at flame area, 
reduce fire intensity. Do not completely 

if gas flow cannot be stopped,to 
extinguish flame unless "as flow is shut off! 

7a ors maY flow on surfaces for considerable distances reach an ignition source 
P lash back. It can be a dangerous fire and e and 

Those putting out fire must use self-contained "g. 
losion'hazard when mixed with ai;. 
reathing apparatus and protective equip- 

ment. Continue cooling containers with Water Well after fire has been extinguished. 

SECTION V. REACTIVITY DATA 
This flammable material is stable when stored as a liquid in steel tanks under its own 

vapor pressure. It does not undergo hazardous polymerization. Keep separate from oxidi- 
zing agents. 

It burns with a luminous, smoky flame; it can produce carbon monoxide when oxidized with c 
deficiency of oxygen. 

tie volume of Propane requires about 25 volumes of air for complete combustion. 



- 

IO. 380 

SECTION VI. HEALTH HAZARD INFORMATION TLV 1000 ppm 

This material is an asphyxiant (and it may have anesthetic properties at very high 
concentrations). If it is present in Sufficient concentration to reduce the oxygen level 
below 18% in inhaled air, symptoms such as rapid respiration, mental dullness, incoordi- 
nation, poor judgement, nausea, and unconsciousness may result. (Oxygen deficiency may 
occur without warning iii areas where this gas may displace air.) 

Contact with liquefied gas can produce frostbite. 
FIRST AID: 

Inhalation: Remove victim to fresh air. Restore and/or support breathing. Prompt moutb- 
to-mouth resuscitation may be indicated. Administer oxygen if exposure was serious or 
if oxygen deficiency symptoms persist. Get medical help. (Caution! Would be rescuers 
need to be concerned with their own safety in oxygen-deficient areas. Use self- 
contained or air-supplied breathing apparatus only.) 

Liquid Contact: Promptly flush affected area with tepid water. If freezing burns have 
occured, apply a bulky, dry, sterile bandage to protect area. Get medical help. 

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Personnel involved in leak stoppa e should use self-contained breathing e uipment 

should have protection against 8 irect contact with liquid hydrocarbon. 3 
and 

entilate 
closed spaces before entering them. 

Evacuate area. Eliminate sources of ignition. Supply maximum air ventilation (explosion- 
proof equipment) to keep concentration well below lower flammability limit. Stop leak 
or remove leaky cylinder or tank. Place cylinder or tank in remote place and allow gas 
to slowly bleed off to atmosphere or place in pit and ignite escaping gas. 

Incinerate waste gas by laying a pipe line to a furnace and burning with caution in 
accordance with Federal, State and Local regulations. 

SECTION VIII. SPECIAL PROTECTION INFORMATION 

Provide adequate explosion-proof ventilation where this material Is used to meet TLV 
requirements and to keep cont. in air below 25% of LEL. Provide special ventilation 
in rumps and confined areas. 

Self-contained respirators should be available for non-routine and emergency use. 
Electrical services and equipment should be explosion-proof where propane is used. 
Where contact with liquid propane is possible, use protective clothing, gloves, and 

face shield. 
Honftoring methods for LPG - NIOSH (1593 - and for propane - NIOSH 1587. 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 

Store and use propane cylinders and tanks in well-ventilated areas, away from heat, 
direct sunlight, and sources of ignition. NO smoking in areas of storage or use. Elec- 
trically bond and ground all lines and equipment used with propane. Keep away from 
oxidizing agents and from cylinders of oxygen or chlorine. 

Follow standard procedures for handling cylinders and tanks of flammable, compressed gas. 
Provide protection against damaging cylinders and tanks. See NFPA a58 and %59 for 
handling and storage of LFG. DOT Fla&ble Gas: UN1978 (Propane), UN1075 (LPG) 

UN1965 (Hydrocarbon gas liquefied) 
Label: FLAMMABLE GAS 

tiENIUM PURLISHING 



r”‘ MATERIAL SAFETY DATA SHEET NO ___ >l”. _ .- 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
ci 

t 
i I)1 (L?-1~‘1’11Y1.HLSi’1.) 1’III’IMLA’I’E 

\ 
SCHENECTADY, NY 12303-1836 USA Revision A 

(518) 377-8855 GtNlUM WBlISNlNGCOPP. DATE December 1984 

SECTION I. MATERIAL IDENTlFlCATlON 
MATERIAL NAME: DI(2-ETilYLttEXYL)PH'l'iir\Lh'l'~ 
OTHER DESIGNMLONS: DEHP “DOP” 0-q tt&X)O<‘ii CH(C H5 C H9 

GE Material D5B9 ASTM'D1249 ~~pc'I, CAS 'do0 177 914, 
TRADE NAME & KODAFI.EX DOP 
MANUFACTURER: lZi&iZii7Xiiiiical Products U.S. Steel Corp. R Grace 6 Co. . . 

Coatings Chemicals Div. Chemicals Div. Hatco Chemicals Div. 
Kingsport, 'I'S 37662 600 Grant Avenue Fords, NJ 08863 

Phone : (800)327-8626 p~~~s~~~~~jl;” 15230 (201)738-1000 

SECTION II. INGREDIENTS AND HAZARDS 70 HAZARD DATA 

ni(2-etllyli~exyl)phchalncc ca 99 8-hr TWA 5 mg/m3* 
Listed as a "suspected carcinogen" by the National Man, Oral 

Toxicology Program (NTP). (Long term, high level animal TDLo 143 mg/kg 
feeding tests travc! produced ncoplasms.) National Center GI tract effects 
tar Toxicological Research is currently testing (FY1984) 
for rtsproductivc dL*vclopmcnt toxicity. 

Rat (5-15 days Preg 
interperitoneal 

*CurrcIlt (1984) OSHA PI% and ACGIH TLV. ACCIH STEL is 
10 mg/m3 for 15 minutes exposures 

TDLo 15 g/kg 
Teratogenic effects 

Rat, Oral 
LD50 31 g/kg 

SECTION III. PHYSICAL DATA 

Boiling point, 760 nun. dcl: I: ----- ca 385 
54 mm, dcg C ----- 230 

Vapor pressure at 200 C, mm Hg --- 1.3 
Vapor dcnslty (hir=l) _---__------ ,lJ13.5 
Water solubility ----- Nearly insoluble 

(..O.OlX at 20 C) 

Specific gravity, 20120 C ---- 0.99 
Pour point, deg C ---____-__-_ =a -48 
Viscosity, 20 C, cps --------- 81.4 
Freezing point, deg C -- below - 50 
Molecular weight -----_---__-- 390.5 

Appearance b Utlt>r: ::alorlcss to pale yellow oily liquid. Odorless to faint, c.ild od<:r. 

SECTION IV. FIRE AND EXPLOSION DATA lower Upper 
Flash Point ond Method Autonqotrwm Temp Flommob~hty Lhmrls an AM 

425 F (WC) 7 70 1: Volume Z R 474F (245C) 0.3 

Extinguisliing media: USC fo;lm, wirtcr spray, carbon dioxide or dry chemical. Water c>r 
foam.may cause frotllin): of hot oil. l!se water spray to cool fire-exposed containers 
of tllis material and to f.lush spills :~way from sensitive area. 

This material is a slight fit-r hazard when exposed to heat or fl.ame; it presents nc) 
unusual fit-c 11azard. 

Firefighters shoulti use self-.contninc~I breathing equipment and full protective clothing. 

SECTION V. REACTIVITY DATA 

This is a stable material under normal storage and handling conditions. Tt does not 
undergo hazardous polymerization. 

It is a combustible liquid (OS&! Class LLL-8) and is incompatible with strong oxidizing 
agents. 

Thermal-oxidstive degradation products include carbon dioxide and carbon monoxide. 

) 



NO. 414 

SECTlON Vi. HEALTH HAZARD INFORMATION 
I 

TLV 5 mdm3 (See. Sect: 111 

F 

I -- 

ile low vapor pressure of this material essentially eliminates acute inhalation hazard 
unless the liquid is heated or misted. The TLV has been established to prevent inhaling 
of excessive levels of airborne DEfIP which can cause nausea and be irritating to mucous 
membranes and the respiratory tract. Eye contact with liquid or mist is irritating. 
Ingestion can cause abdominal cramps, nausea, and diarrhea. 
be irritating. (Rabbit, skin, LD5D ZSg/kg) 

Excessive skin contact can 

IRST AID: .-._-- 
Fye Contact: Flush eyes with running water for 15 minutes, including under eyelids. Get --- 

medical help if irritation persists. 
Skin Contact: .-.____- Wash exposed areas well with soap and water. Get medical help if irri- 

tation PerSiStIS Or if large areas of the body are affected. Remove contaminated 
clothing promptly. 

Inhalation: Remove to fresh air. _. ._---.- -, 
Keep warm and at rest. 

Support breathing if necessary. Get medical help. 

Ingestion: Co-- Stomach lavane mav&p ne@*ge- 
;ECTION VII. SPILL. LEAK, AND DISPOSAL PROCEDURES 

:ntain spill and pick up with absorbent solid, rags, or paper for disposal by burning. 
Prevent losses into the environment whenever possible. Do not'send to sewer. (DEHP 
degrades in fresh water sediments under aerobic conditions; half life about 14 days. 
It does not degrade under anaerobic conditions. It is readily concentrated by 
aquatic organisms.) Clean up trace residues with water and detergent. 

ISPOSAL: Scrap material can be disposed of by controlled incineration. Mix liquid ----- 
scrap with a more flammable solvent and spray into incinerator's firebox. 
Follow Federal, State, and Local regulations. 

jECTlON VIII. SPECIAL PROTECTION INFORMATlON 

so general ventilation, combined with local exhaust ventilation (especially when 
naterial is heated or misted) to meet the TLV requirements. For nonroutine and emer- 
gency conditions where the TLV is exceeded, use an approved air-supplied mask or 
organic canister respirator for protection against mist and vapors. 

se rubber gloves and apron to avoid repeated or,prolonged contact with liquid and safety 
glasses or goggles to avoid eye contact by splashing. Depending on how the material is 
used and conditions of use, additional body protection may be desirable; 

yewash fountain and safety showers should be available to areas of use and handling. 
EtiP contaminated clothing should be removed and laundered before reuse. 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 

tore in a ventilated area away from oxidizing agents and sources of heat or ignition. 
'allow good hygienic practice to avoid chronic effects. Wear clean work clothing. 

(Ivoid prolonged or repeated contact with liquid and inhalation of mist or vapors. Do 
not eat or smoke in areas where this material is used or stored. Wash exposed skin areas 
after working with this material and before using restroom facilities, eating or smoking 
Do not take internally. 

MEDICAL REVIEW: necemhcr 1984 

GENIUM PUBLISHING 
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Material Safety Data Sheet 
From Genium’s Reference Collection 

Gcnium Pub1 Ming Corporation 
1145 Catalyn Street 

eaady, NY 12303-1836 USA scher _ 
(518) 377 8855 -PuewunaconP. 

SECTION 1. MATERIAL IDENTIFICATION 
m n-HEPIANE 

*ACGIH (1986-87) TLV. Current OSHA PlZ is 500 ppm or 2000 mg/m3. 
NIOSH reuxnrn ends a l@hau TWA of 85 ppm with a ceiling level 
(15 minutes) of 400 ppm. 

m Heptane, NormaJ Heptane, Dipropylmethane. CH3(CH2)5 CH3, H 1 
CAS #0142-82-S. F 3 Rl 

&&IL- Available from sevenal suppliers, including: R 0 I 2 

American Burdick & Jackson, 1953 S. Harvey St., Muskegon, Ml 49442; PPE* s2 
Telephone: (616) 7263171 *See Sect. 8 K4 

SECTION 2. INGREDIENTS AND HAZARDS I HAZARDDATA 
n-Heptane, CAS yOl42-82-5 >99 8-Hr. TWA: 400 ppn 

or Ml0 mg/m3* 

No. 464 
n-HEF’TANE 
(Revision A) 

Issued: September 198 1 
Revised: February 1987 

m: An aliphatic hydrocarbon. Used as the standard for octane-rating 
determinations, an anesthetic, and a solvent; used in organic synthesis and prepantion 
of laboratory reagents. 

STEL 5alppma 
2ooo mg/rn3* 

Human, Inhalation, Tti 
1000 ppm/6 minutes 

Mouse, intravenous, LDso: 
~mwN3 

.SECTION 3. PHYSICAL DATA 
Boiling Point, 1 arm . . . 2O9.F (98.4-C) 
Vapor Ressure, 25%. mm Hg . . . 47.7 
Water Solubility . . . Insoluble 
vlpor Lkmsity (Air - 1) . . . 3.4s 
Evaporation Rate (BuAc = 1) . . . ca 4 

Specific Gravity (H20 = l), 20/4C . . . 0.684 
Melting Rnnt . . . -13l’F (-905.C) 
% Vdatile by Volume . . . 100 
Molecular Weight... 100.2 

Appearance and odor: Clear, colorless liquid; mild gasolinelike odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Poiit and Method Autoignition Tempetature Flnmmnbility Limits in Air 

25’F (-3.9’C) CC 433’F (223.X) Volume % I.! 6.1 

m Use carbon dioxide, dry chemical, or foam. Water is ineffecsive in putting a;rlhen-hepane fire, 
and a water stream will spread flames; but a water spny sbould he used to cool fue-expsed containers to prevent pressure 
rupture. This flammable liquid is a dangerous fin hazard and a dangerous explosion hazatxl when heated. Fight the fm from a 
safe distance. Vapors can flow along surfaces, teaEh a distant ignition source, and flash bark. 

,‘I p This is an OSHA class 1B flammable liquid. Fire fiihters shcuid tise selfcontained , 
breathing apparatus and fully protective clothing. 
SECTION 5; REACTIVITY DATA 

n-Heptane is stable. Hazardous polymerization cannot occur. 

This material is incompatible with oxidizing agents. 

Pmducts of hazardous decomposition of this materid can include oxides of carbon. 



No. 464 Z87 n-HEPTANE 

Excessive inhalation of this material causes irritation of the mucous membrane-and central nervous system depression. Its 
vapors have a low solubiity in water or blood and are rapidly elirninatcd from the body when inhalation of vapors is 
discontinued. Concentrations of 5000 parts per million (0.5%) for 4 minutes can cause marked vertigo, inability to walk in a 
straight line, giddiness, and muscular incoordination. After 5 rninutcs of exposure a state of stupor can occur with loss of 
appetite, nausea, and a lingering gasolinelike taste in the mouth. Narcosis occurs at higher concentrations. n-Heptane is lipid 
soluble. Its prolonged or repeated COotact with skin causes drying, cracking, and dermatitis. Contact with the cycs can cause 
irritation. Ingestion may cause gastrointestinal irritation. v Skin, respiratory system, peripheral nervous 
system -Y ENTR’& Inhalation, ingestion, dermaI absorption. -FFFFm: Dizziness, loss of appctitc, 
nausea. -NIC w: Dermatitis. FIRST AID: EYE COW: Flush thoroughly, including under the eyelids, with 
running water for 15 minutes. Get medical help.* StLLN CONTACT: Rcmovc contarninatcd clothing. Flush affcctcd area 
with water; wash with soap and water. Get medical help.* INHALATION: Rcmovc victim to fresh air. Restore and/or 
support his breathing as required. Get medical help.* -10~: Gel medical help !* Aspiration hazard. Do not induce 
vomiting! Never give anything by mouth to someone who is unconscious or convulsing. 
l GET MEDICAL ASSISTANCE = In plant, pararncdic. community. Get medical help for further trcatmcnt, observation, and 
support after fmt aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of n-heptane leaks or spills. Remove sources of heat or ignition. Provide maximum explosion-proof 
ventilation. Cleanup personnel need protection against inhalation of vapors and contact with liquid. Flush waste to the 
ground and away from sensitive areas with a cold water spray. Small spills can be absorbed with vermiculite, pick& up with 
nonsparking tools, and allowed to evaporate with good ventilation or in a hood or open area. Pick up a large spill if it is 
safe to do so and place it into an appropriate container for recovery or disposal, Keep waste out of Sewer or places where it 
can vapcri7.e into confined spaces. 
Burn waste properly (it has a low flash point) in an approved incinerator. Follow Fcdcral, state, and local regulations. 

Aquatic Toxicity TLm 96: > 1000 ppm. 
EPA, Clean Water Act, Reportable Spill Quantity: Not List& 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Provide general and local explosion-proof exhaust ventilation to meet TLV rcquirenrnts. For emergency or nonroutine 
exposures above the T’LV, use a NIOSH-approved chemical-ctidge respirator with an organic-vapor cartridge. Below 
concentrations of 8.50 ppm, use an air-supplied or self-contained breathing apparatus. Between concentrations of 850 and 
1000 ppm, use a chemicalcartridge respirator with a full facepiece and an organic-vapor cartridge. 

1 Prevent contact of a-heptane with the eyes by wearing chemical safety goggles. Wear neoprene or rubber gloves and other 
appropriate protective clothing to prevent skin contact with liquid. ClOtfii~Ig contaminated with this material is a health and 
fi hazard. Remove it and launder it before wearing it again. Provide an eyewash station and safety shower in arcas of use 
asld handling. 

Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store n-heptane in tightly closed containers in a cool well-ventilated arca away from oxidizing agents and sources of heat and 
ignition. Protect containers from physical damage. Ground and bond them from transfers to prevent static sparks. Use 
nonsparking tools. Use metal safety cans for handling small amounts of this material. Storage and handling must bc suitable 
for an OSHA class IB flammable liquid. No smoking whcm this mat&al is stored or used. Meet the code for electrical 
services. Avoid breathing vapors! Prevent prolonged or repeated contact with skin. Do not drink n-heptane. ,Prevcnt its 
contact with eyes. Exposure.-nx)nitoring and record-keeping requirements that have been proposed by NIOSH for alkenes 
should be instituted. Do not take n-heptane out of your work area or to your home on your clothing or equipment. 
EPA Hazardous Waste No. DO01 (40 CFR 261.21). 
n-Heptane is not designated as a hazardous substance by EPA (40 CFR 116). 
DOT Classificaticn: Flammable Liquid DOT ID No. UN1206 

Data Sourw(s) Code: 1, 2-12, 14, 16, 23, 25-26. 31, 37-38, 42, 47, 54, 55, 58, 63, 82, 84. CK 
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MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY. NY 12303-1836 USA 

(518)377-8855 

nmi I MA-l-CD1 Al InENTlSlPATlnN 

METNYLMERCAPTAN 

1 uace October It481 

1 L, ImILI\*“L .YC,.I .I ,urv. .Y.. 

IATERIAL NAME: METHYL MERCAPTAN 
NISCRIPTION: Used in the synthesis of methionine and the manufacture of fungicides, 

plastics, jet fuels. 
)TNER DESIGNATIONS: 

CM 11000 074 931 
Methanethiol, CM3SH, Methyl Sulfhydrate, Thiomethyl Alcohol, 

YYJUFACTURER: Available from several suppliers, including: 

at, Inhalation 

tACCIH (1981) TLV. OSNA ceiling level 10 pprd or 20 mg/m3 
(15 minute sampling period). 

ouse, Subcutaneous 

SECTION III. PHYSICAL DATA 

3oiling point, 1 atm, deg C ------ 5.96 
Japor pressure, 21.1 C, atm ------ 2.02 
Japor density, 15 C, 1 atm (Air=l) 1.66 
jolubility in water, 15 C, % by wt 2.4 

Specific gravity, 2014 C ------ .866 
Melting point, deg C ----m---w- -123 
Critical temperature, deg C --- 196.8 
Critical prcssurc, atm -------- 11.4 
Molecular weight ______-_--___- 48.lr) 

ippearance and Odor: Clear white liquid (below b.p.) or ;I cl)lt~flcss ~3s with ;ln 
unpleasant odor (decayed cabbage). Odor detection, 50% recogn: O.gO ppb. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER JPPER 

Flash Point and Method 1 Autoignttion Temp. 1 Flammability Limits In Air - _ --- -----. 
<20 c (0 Cl I X by volume 3.9 21.8 

Extinguish Media: Dry chemical, carbon dioxide, alcohol foam. Extinguish fire b> 
stopping flow of gas. 

Highly flanxnable. Will emit toxic fumes when exposed to heat or fire. 
5ethyl mercaptan can flow along surfaces for considerable distances, reach a.distant 

ignition source and flash back. 
Firefighters should wear self-contained breathing apparatus. 

SECTION V, REACTIVITY DATA 

This is a stable material in closed containers at room temperature under normal storage 
and handling conditions. It does not undergo hazardous polymerization. 

Incompatible with strong oxidizing agents. 
tiercury (II) oxide causes a violent reaction in absence of a diluent. 
Thermal-oxidative degradation emits highly toxic fumes of SO,. 
In the atmosphere, the thiol reacts readily with ozone to form sulfur dioxide and 

predominantly methanesulfonic acid. 



No. 46.5 

respiratory tract. 
gait, and vomiting. 

Symptoms due to low exposures are headache, dizziness, staggering 
Inhalation of high concentrations affects the CNS and causes 

muscular weakness, tremors, pulmonary edema, narcosis, convulsions, and pronounced 
paralysis of the respiratory center and locomotor muscles. Liquid contact may cause 
contact dermatitis. 

FIRST AID: 
Eye Contact: 
Skin Contact: 

Flush thoroughly with running water for 15 min. including under the eye 
Wash affected area with soap and water. 

Inhalation: (Caution! Would be rescuers need self-contained breathing equipment.) 
Remove to fresh air. Quickly restore and/or support breathing as required. If 
not breathing, administer artif$Cial respiration. If breathing is difficult, have 
qualified personnel administer oxygen= 

Seek prompt medical assistance for further treatment, observation and support. 

SECTION VI I, SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of leaks or spills. Remove sources ot h 
Provide adequate ventilation. 

eat or ignition. 

priate protective clothing. 
Clean-up personnel need respiratory protection and appro. 
Gas leaks can be detected by painting the suspected area 

with a soapy water solution and checking for bubble formation. 
liquid household bleach, 

Cover spills with 
calcium or sodium hypochlorite in aqueous solution. Do not 

use powdered bleach. (FIRE UAEARD) 
DISPOSAL: Remove leaking cylinder to outdoor area or place into a hood with ood force1 

ventilation and allow to dischar e at a moderate rate. 
5-10X oxidizing solu. (H202, ca cium or sodium hypochlorite, sodium hyp brom te.) B 

Or oxidize to CH@?H$ with a 

EPA (INA) Reportable Quantity in event of spills is 100 lb. (44FR a/29/79 pg 50777) 
~~~ft~~CFe~gre~ruSta~~sR~n~~~~~D~~~u1~~~~~5-0.9 mg/l 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation to meet TLV requirements; exhaust hoods 

should maintain 100 lfm minimum face velocity. Use an OSHA/NIOSH approved self-con- 
tained breathing apparatus for concentrations above the TLV and below 100 ppm. Level! 
between 100-400 ppm, use a supplied-air respirator with full facepiece operated in a 
positive pressure mode. 

Those handling CH3SH should wear chemical safety goggles, rubber gloves and apron, and 
safety shoes. 

Eyewash stations and washing facilities should be available in areas of use, and also 
safety showers, especially where large amounts are used. 

Preplacement and annual medical examination with emphasis on CNS, respiratory tract, 
liver and kidneys. Blood studies are helpful in following acute intoxication from 
methyl mercaptan. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
Store in cylinders in a cool, dry, well-ventilated area away from sources of h eat and 

ignition. Protect containers from physical damage. Do not subject cylinders. to tem- 
peratures above 125 F. Store separate f 
less steel and steel alloys (copper free 5 

om oxidizing and flammable materials. Stain 
are preferred materials of construction for 

handling CH3SH. 
Ground all lines and equipment, use non-sparking tools and explosion-proof apparatus whc 

working with CH3SH. 
Avoid inhalation of vapors. Extremely disagreeable odor provides adequate warning prop 

after initial exposure). 
ties at levels far below t;i;;flogical effects. (Sense of smell temporarily desensit 

: FLAMMABLE GAS, red label 

dS. 

ed 
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No. 467 

AUTOMOTIVE 
GASOLINE, LEAD-FREE 

1 Date October 1981 

JCLI‘“1. “ r-m#br\‘nL ,YLI.,,. .C”I.“I. 

~TERIAL NAME: AUTOMOTIVE GASOLINE, LEAD-FREE 
IESCRIPTION: A volatile blend of hydrocarbons for automotive fuel 
ITHER DESIGNATIONS: Petrol, CAS t008 006 619, ASTM D439 
lANUFACTURER: Available from several suppliers. 

SECTION II, INGREDIENTS AND HAZARDS x I HAZARD DATA 

Zasoline 100 8-hr TWA 3 0 ppm or 
A hydrocarbon blend that can include normal and branched s 900 mglm * 

chain alkanes, cycloalkanes, alkenes, aromatics and 
other additives.** (Lead max 0.013 g/L, phosphorus Man 
max 0.0013 g/L, sulfur max 0.10 wt%. May contain Eye: SKppm/lH 
benzene, (5%; see ASTM D3606). Moderate irritation 

*ACGIH 1981 TLV (Intended Changes List). See also 
Am. Ind. Hyg. A.39 110-117 (1978) Inhalation: 

:*The composition of fuel is varied with altitude and TCLo 900 ppm/lH 
seasonal requirements for a locality. The blend must TFX:CNS 
meet antiknock requirements. (Antiknock Index min 85, 
ASTM D439.) 

SECTION III. PHYSICAL DATA 
jistillation at 1 atm, Initial, deg C >39 Specific gravity, 60160 F - 0.72-0.76 

50% distilled - 77-121 Melting point, deg C ------ -30.5-95.4 
End point ----- ~240 Evaporation rate --------- N/A 

lapor density (Air=l) ------------- 3.,0-4.0 
jalubility in water ------_________ Insoluble 

ippearance and Odor: A clear, mobile liquid with a characteristic odor which can be 
recognized at about 10 ppm in air. (Gasoline may be colored with dye.) 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 
Autoi nition Temp. Flash Point and Method 1 536p1853 F Flammability Limits 

-45 F 
1 = by volume In Air 

1.4 7.6 

Extinguishing Media: Dry chemical, carbon dioxide, alcohol foam. Use of water may be 
ineffective to extinguish fire, but use water spray for cooling fire-exposed drums 
and tanks to prevent pressure rupture. It is a dangerous fire and explosion hazard 
when exposed to heat and flames. Vapors can flow along surfaces, reach distant igni- 
tion sources and flash back. Can react violently with oxidizing agents. 

Firefighters should wear self-contained breathing apparatus and full protective clothin 

SECTION V, REACTIVITY DATA 

This is a stable material in closed containers at room temperature under normal storage 
and handling conditions. It does not undergo hazardous polymerization. 

This is an OSHA Class IA flammable liquid. A mixture of gasoline vapors and air can be 
explosive. It is incompatible with oxidizing agents. 

Thermal-oxidative degradation can yield carbon monoxide and partially oxidized 
hydrocarbons. 

GENIUM PUBLISHZNG 



SECTION VI, HEALTH HAZARD INFORMATION TLV 300 ppm (See Sect. II) 

Inhalation causes intense burning of the mucous membranes, throat and resviratorv tract; 
overexposure to vapors can lead to bronchopneumor?ia. Inhalation of high cont. 
fatal pulmonary edema. 

can cause 
Repeated or prolonged skin exposure causes dermatitis. Can 

cause blistering of skin due to its defatting properties. 
hyperemia of the conjunctiva. 

Exposure to eyes can cause 

Ingestion or excessive vapors can cause inebriation, drowsiness, blurred vision, vertigc 
confusion, vomiting and cyanosis (2000 ppm produces mild anesthesia in 30 min, higher 
cont. are intoxicating in less time.) Aspiration after ingestion causes bronchitis, 
oneumonia, or edema which can be fatal. 

FIkST AID: 
Eye Contact: Flush thoroughly with running water for 15 min. including under eyelids. 
Skin Contact: Remove contaminated clothing. Wash affected area with soap and water. 
Inhalation: Remove to fresh air. Restore breathing and administer oxygen if needed. 
Ingestion: Do not induce vomiting. Aspiration hazard. Contact physician. 

Seek prompt medical assistance for further treatment, observation and support. 

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of leaks or spills. Remove sources of heat or ignition. Pro- 

vide adequate ventilation. Clean-up personnel require protection against liquid con- 
tact and vapor inhalation. If a leak or spill has not ignited, use water spray to 
disperse vapors and to protect men attempting to stop.the leakage. Contain spill. Dc 
not allow to enter sewer or surface water. Add absorbent solid to small spills or 
residues and pick up for disposal. 

DISPOSAL: Burn scrap material in an approved incinerator. Burn contaminated liquid by 
spraying into an incinerator. Follow Federal, State, and Local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Use general and local exhaust ventilation (explosion-proof) to keep vapors below the TLV 
requirements in the workplace. Respirators should be available for nonroutine or 
emergency use above the TLV. 

Avoid eye contact by use of chemical safety goggles and/or full faceshield where splash- 
ing is possible. Wear protective clothing appropriate for the work situation to 

minimize skin contact such as rubber gloves and boots. Clothing to be changed daily 
and laundered. 

Eyewash fountains, showers and washing facilities should be readily accessible 

Provide suitable training to chose handling and working with this material. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed containers in a cool, dry, well-ventilated area away from sources of 
heat, ignition and strong oxidizing agents. Protect containers from physical damage. 
Avoid direct sunlight. Storage must meet requirements of OSHA Class Ik liquid. 

Outdoor or detached storage preferred. No smoking in areas of use. Prevent static 
electric sparks and use explosion-proof electrical services. (Must meet code.) 

Avoid skin and eye contact. Avoid inhalation of vapors. Wear clean work clothing da11 
Indoor use of this material requires exhaust VentilatiOn to remove vapors. 
ICC Flammable Liquid, Red Label. IAREI.: Flammable Liauid DOT I.D. NO. UN 1203. 

GENIUM PUBLISHING 
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&NlUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTADY, NY 12303-1636 USA 
(516) 377-6655 

!CPTlnN 1. MATERIAI lnCNT?Clt-ATlnN 
IL-8 .“I. l . 1IT\ILI..“b .YL,., *a .W”I .“I. 

,TERfAL NAMB:FURL OIL NO. 1 
ISCRIPTION: Kerosine-like mixture of petroleum hydrocarbons; a distillate 
of controlled sulfur content. 

FUEL OIL NO. 1 

OtNlUM WSIJSNING CORP. 

Date March 1982 
1 

H.BR DESIGNATIONS: Heating Fuel; ASTM D396, Grade No 1; CHEVRON Heating Fuel No. 1 
WJFACTURER: Av;;W~~o~cxnoma;$ wPP~;;;~~ including: 

Chevron Research Co. 
PO Box 1272 

Y 
! ;ECTlON II. INGREDIENTS AND HAZARDS I x IIAZARO DATA 

c- 
1 Fuel Oil No. 1 8-hr TWA 5 mg/m3 

Mixture of paraffinic, olefinic, naphthenic, and (mineral oil mist)* 
aromatic hydrocarbons 

Sulfur content co.5 
9 Wurrent OSHA Standard and ACGIH (1981) TLV. 

I 
SECTION III, PHYSICAL DATA 

1 Boiling range, 1 atm, 
deg C (F) 

Specific gravity (H20=1) --- ca 0.83 
--------- 166-318 (330-605) Pour point, deg C, max --B-e -18 

1 Vapor pressure, 38C (100F) --- ca 5 Volatiles, vol % ----------- >gg 
, Volubility in water ----- Insoluble viscosity @ 40c, cst -------- 1.3-2.1 

1 kppearance and Odor: Light amber liquid with a mild petroleum odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Method j Autoignition Temp. 1 Flammability Limits In Air 
>lOOF (CC) I 490F I X by volume ca 1.0 - 

Extinguishing media: Dry chemical, carbon dioxide, foam, water fog or spray. Use a 
water spray to cool fire exposed containers. Use a smothering technique for extingu5 
shing fire of this combustible liquid. Do not use a forced water stream directly on 
burning oil as this will scatter the fire. 

Firefighters should wear self-contained breathing apparatus and full protective 
clothing. 

SECTION V, REACTIVITY DATA 

This is a stable material in closed containers at room temperature under normal stora 
and handling conditions. It does not polymerize. 

Incompatible with strong oxidizing agents; heating greatly increases fire hazard. 
Thermal-oxidative degradation products can include hydrocarbons and hydrocarbon 

derivatives (partial oxidation products), C02, CO and S02. 

NO. 468 

MATERIAL SAFETY DATA SHEET 
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SECTION VI I HEALTH HAZARD INFORMATION 

xcessive inhalation of vapor or mist irritates the respiratory tract, and can cause 
headache, dizziness, nausea, stupor, convulsions or loss of consciousness, depending 
on cont. and time of 

contact with the 
ex osure. Hi h vapor cont. 

,i uid 
1 

s E !I in is irr tating; 
or liquid contact can irritate eyes. 

prolonged or repeated contact can cause 
ermatitis. 

hemical pneumomitis may result when vomiting occurs after ingestion and oil is aspira 
ted into the lungs. 

'IRST AID: 
Tact: Flush eyes with p lenty of running water for at least 15 minutes. If irri 

a ion persists, get medica help. 
Skin Contact: Remove contaminated clothing. Wash e 

dt Get medical help when large areas of t 
irZtaZo?persists. 

"K 
osed areas of the body with soap 
e body have been exposed or if 

Inhalation: Remove to fresh air. Restore and/or support breathing as needed. (admin- 
ister oxygen if necessary). Call a physician. 

Ingestion: Contact physician ! Do not induce vomiting (aspiration hazard)! 

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 

lotify safety personnel of leaks or spills. Remove sources of heat or ignition. 
:vacuate area for large spills. Provide maximum explosion-proof ventilation. Those in- 

volved in clean-up should use protection against liquid contact and vapor inhalation. 
Contain spill. Do not send to sewer or allow to enter streams or surface water. Pick 
up liquid for reclaim or disposal. Use absorbent solid to pick up small spills or 
residues. Clean up spills promptly to reduce fire or vapor hazards. 

DISPOSAL: Burn in an approved incinerator or furnace or dispose of via a licensed waste 
disposal company. Follow Federal, State and local regulations. Report large oil 
spills. 

SECTiON VIII. SPECIAL PROTECTION INFORMATION 
'rovide general ventilation and local exhaust ventilation where operating conditions ms 

create excessive workplace vapors or mists. Use explosion-proof equipment. Provide an 
approved respirator with mist filter & organic vapor cartridge for nonroutine or emer 
gency use when vapor/mist concentrations are high. 

Jear impermeable gloves to prevent prolonged liquid contact. Use eye protection where 
splashing liquid or high mist or vapor cont. may occur. Other protective clothing may 
be required, depending on working conditions. 

In eyewash fountain and washing facilities should be readily available near handling ar 
use areas. 

Aunder contaminated clothing before reuse (at least weekly routine laundering of work 
clothes is recommended). 

No. 468 
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SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

In 
1g 

se. 

Store in closed containers in a well-ventilated area away from sources of heat, ignitic 
and strong oxidizing agents. Protect containers from physical damage. Use non-sparkix 
tools and explosion-proof electrical equipment. Prevent static electric sparks. Use 
and storage conditions should be suitable for OSHA Class II combustible liquid. 

kvoid prolonged skin contact and breathing of vapors or mist. No smoking in areas of U: 
Follow good hygienic practice with this material. Do not wear oil contaminated cloth- 
ing. Do not put oily rags into pockets. Wash exposed skin areas several times a day 
with soap and warm water when workinv with this material. DOT I.D. No. UN1993 

DOT Classifi ation: COMEZSTIBLE LIQUID' 
,ATA SOURCE(Sj CODE: I.6 7 12 

C. 
MIS- 
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/*“‘ MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
FUEL OIL NO. 2 

SCHENECTAD?. NY 12303.1836 USA 
(518) 377-8855 

SECTION I, MATERIAL IDENTIFICATION 
ATERIAL NAME: FUEL OIL NO. 2 

OENIUM PU@USNlW CORP. October 1981 

DESCRIPTION? Mixture of petroleum hydrocarbons; a distillate oil of low sulfur content. 
3THER DESIGNATIONS: ASTM D396, GE Material 1)27BlA, CA!5 1068,476 302 
YANUFACTURER: Available from many suppliers, including: 

AMOCO Oil co. 
200 East Randolph Drive 
Chicago, Illinois 60601 

SECTION II, INGREDIENTS AND HAZARDS X IiAZARD DATA 

Fuel Oil No. 2 
Complex mixture of pnraffinic, olefinic, naphthenic, 8-hr TWX 5 mg/m3 

and aromatic hydrocarbons (mineral oil mist)* 
Sulfur content co. 5 
fi~:nzc*ne** (100 ppm 

*Current OSHA standard and ACG1H (1981) XV 

**A low benzcnc level reduces carcinogenic risk. Furl 
oils arc exemptccl under the benzene standard 
(29 CFR 1910.1028) 

SECTION I II, PHYSICAL DATA 
Boiling point r;ingc, deg F, -------- Ca 340-6:‘~ 
Solubility in water 

Specific gravity (H20=1) -- co.876 
---------------- negligible Pour point, dcg C ------ below -6 

Viscosity at 38 C, cSt _____________ 2.0-3.6 

Appearance and Odor: Clear, bright liquid with a mild petroleum odor. 

LOWER ‘JPPER 

Extinguishing Media: Dry chemical, carbon dioxide, foam, water spray. Use a water spray 
to cool fire exposed containers. Use il smothering technique for extineuishine fire 
of this combus tiblc liquid. DO not USC' a forced water stream directly on oil fire 
as this will oniy scatter the fire. Material is an OSHA Class II combustible liquid. 

Firefighters should wear self-contained breathing apparatus and full protective 
clothing. 

SECTION V. REACTIVITY DATA 

This is a stable material in closed containers at room temperature under normal storage 
and handling conditions. It does not undergo.hazardous polymerization. 

Imcompatible with strong oxidizing agents; heating greatly increases fire hazard. 
THermal-oxidative degradation may yield various hydrocarbons and hydrocarbon deriva- 

tives (partial oxidation products),C02 and CO and S02. 



No. 469 

Inhalation of excessive concentrations of vapor or mist can be irritating to the respi- 
ratory passages and can cause the following symptoms: headache, dizziness, nausea, 
vomiting, and loss of coordination. Prolonged or repeated skin contact may cause irri 
tation of .the hair follicles and block the sebaceous glands. This produces a rash of 
acne ptmples and spots, usually on the arms and legs. (Good-personal hygiene :will prc 
vent this). 

Chemical pneumonitis may result when ingestion occurs and oil is aspirated in the lungs 
FIRST AID: 

Eye Contact: Flush thoroughly with running water for 15 min. including under eyelids.. 
Skin Contact: Remove contaminated clothing. Wipe excess oil off with a dry cloth. 

affecred area well with sdap and water. 
Inhalation: Remove to fresh air. Restore and/or support breathing as required. 
Ingestion: Do not induce vomiting. 

Seek medical assistance for further treatment, observation and support. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

Notify safety personnel of leaks or spills. Remove sources of heat or ignition. 
Provide adequate ventilation. Clean-up personnel to use protection against 

liquid contact and vapor or mist inhalation. Contain spill by diking. Small spills cal 
be contained by using absorbants, such as rags, straw, polyurethane foam, activated 
carbon, and sand. Clean up spills promptly to reduce fire or vapor hazards. 

DISPOSAL: May be disposed of by a licensed waste disposal company, or by controlled in- 
cineration or burial in an approved landfill. 

Follow Federal, State and Local regulations. Report large oil spills. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Provide adequate ventilation where operating conditions (heating or spraying) may treat 
excessive vapors or mists. Use explosion proof equipment. Provide approved respirator 
apparatus for nonroutine or emergency use. Use an approvedfilter &vapor respirator 
when vapor/mist concentrations are high. Wear protective rubber gloves and chemical 
safety glasses where contact with liquid or high mist cont. may occur. Additional 
suitable protective clothing may be required depending on working conditions. An eye 
wash fountain and washing facilities to be readily available near handling and use 
areas. 

Launder soiled or contaminated clothing before reuse (at least weekly laundering of 
work clothes is recommended) . 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 
Store in closed containers in a cool, dry, well-ventilated area away from sources of- 

open flame, heat, strong oxidizing agents, and ignition. Protect containers from 
physical damage. Use non sparking tools and explosion-proof electrical equipment. 
Prevent static electric sparks. 

Avoid prolonged skin contact and breathing of vapors or mists. 
No smoking in areas of use. Follow good hygienic practice in the use of this material. 

Do not wear oil contaminated clothing. Do not put oily rags into pockets. Wash ex- 
posed skin areas several times a dav with soap and warm water when working with this 1 

I material. DOT Classification: 
ATA SOURCE(S) 

CO&%USTIBLE&QIIID 
CODE:1,6,7,12 

APPROVALS : !‘S, b’M- 4 
' . 

MEDICAL REVIEW: Fl October 1981 

GENIUM PUBLlSHING 
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No. 470 

IESEL FUEL OIL NO. Z-D 

I Date October 1981 

SECTION I, MATERIAL IDENTIFICATION 
LATERIAL NAME: DIESEL FUEL OIL NO. 2-D 
DESCRIPTION: Mixture of petroleum hydrocarbons; a distillate oil of low sulfur content 
OTHER DESIGNATIONS: ASTM D975, CAS a.068 476 346 
MANUFACTURER: Available from many suppliers 

SECTION iI, INGREDIENTS AND HAZARDS 

Diesel Fuel Oil No. 2-D 

x IiAZARD DATA 

Complex mixture of paraffinic, olefinic, naphthenlc >95 B-hr TWA 5mg/m3* 
and aromatic hydrocarbons** (mineral oil mist) 

Sulfur content co.5 
Benzene*** cl00 ppn 

*Current OSHA standard and KG111 (1981) TLV 
**Diesel fuels tend to be low in aromatics and high in 

paraffinics. A min. Cetane No. of 40 is required 
(ASTM D613). 

***A low benzene level reduces carcinogenic risk. 
Fud oils can ho cxcmptcd under tlio benzene standard 

CFK 1919.1028) 

SECTION III. PHYSICAL DATA 
Boiling point range, deg F, ------- Ca 340-675 Specific gravity (H O=l) ---- CO.86 
Solubility in water -------------^- negligible Cloud Point (wax), 2 eg C --- Ca 0 
Viscosity at 40 C, cSt ----------- 1.9-4.1 

Appearance and Odor: Clear, bright liquid with (3 mild petroleum odor. 

SECTION IV. FIRE AND EXPLOSION DATA LOWER ;IPPER 

Flash Point and Method 1 Autoignition Tes Flammability Limits In Air --- 
125F min (PM) I >501)F % by volume 0.6 7.5 

Extinguishing Media: Dry chemical, carbon dioxide, foam, water spray. Use a water spra) 
to cool fire exposed containers. Use a smothering technique for extinguishing fire 
of this combustible liquid. Do not use a forced water stream directly on oil fire as 
this will only scatter the fire. Material is a OSHA Class II combustible liquid. 

Firefighters should wear self-contained breathing apparatus and full protective cloth- 
ing. 

SECTION V. REACTIVITY DATA 

This is a stable material in closed containers at room temperature under normal storagl 
and handling conditions. It does not undergo hazardous polymerization. 

Incompatible with strong oxidizing agents; heating greatly increases fire hazard. 
Thermal -oxidative degradation may yield various hydrocarbons and hydrocarbon deriva- 

tives (partial oxidation products),C02 and CO and S02. 

GENIUM PUBLISHING 
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SECTION VI. HEALTH HAZARD INFORMATION (See Sect II) 
nhalation of excessive concentrations of vapor or mist can be irritating to the respi- 

ratory passages and can cause the following symptoms: headache, dizziness, nausea, 
vomiting, and loss of coordination. Prolonged or repeated skin contact may'cause irri 
tation of the hair follicles and block the sebaceous glands. This produces a rash of 
acne pimples and spots, usually on the arms and legs. (Good personal hygiene will pre 
vent this). 

hemical pneumonitis may result when ingestion occurs and oil is aspirated in the lungs 
'IXST AID: 

Eye Contact: Flush thoroughly with running water for 15 min. including undei eyelids. 
Skin Contact: Remove contaminated clothing. Wipe excess oil off with a dry cloth. Was 

affecL4 area well with soap and water. 
Inhalation: Remove to fresh air. Restore and/or support breathing as required. 
Ingestion: Do not induce vomiting. 

,eek medical assistance for further treatment, observation and support. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

lotify safety personnel of leaks or spills, Remove sources of heat or ignition. 
kovide adequate ventilation. Clean-up personnel to use protection against 

liquid contact and vapor or mist inhalation. Contain spill by diking. Small spills ca 
be contained by using absorbants, such as rags, straw, polyurethane foam, activated 
carbon, and sand. Clean up spills promptly to reduce fire or vapor hazards. 

)ISPOsAL: May be disposed of by a licensed waste disposal company, or by controlled in- 
cineration or burial in an approved landfill. 

?ollow Federal, State and Local regulations. Report large oil spills. 

SECTION VII I, SPECIAL PROTECTION INFORMATION 

provide adequate ventilation where operating conditions (heating or spraying) may creal 
excessive vapors or mists. Use explosion-proof equipment. Provide approved respirator 
apparatus for noaroutine or emergency use. Use an approvedfilter &vapor respirator 
when vapor/mist concentrations are high. Wear protective rubber gloves and chemical 
safety glasses where contact with liquid or high mist cont. may occur. Additional 
suitable protective clothing may be required depending on working conditions. An eyyc 
wash fountain and washing facilities to be readily available near handling and use 
areas. 

Launder soiled or contaminated clothing before reuse (at least weekly laundering of 
work clothes is recommended) . 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
Store in closed containers in a cool, dry, well-ventilated area away from sources of 

open flame, heat, strong oxidizing agents, and ignition. Protect containers from 
physical damage. Use non sparking tools and explosion-proof electrical equipment. 
Prevent static electric sparks. 

Avoid prolonged skin contact and breathing of vapors or mists. 
No smoking in areas of use. Follow good hygienic practice in the use of this material. 

Do not wear oil contaminated clothing. Do not put oily rags into pockets. Wash ex- 
posed skin areas several time6 a da 

AT?%%&) 
DOT Classification: CO 6-B 

with soap and warm water when working with this 
USTIBLEwTn 

CODE: 1,6,7,12 

CENIUM PUBLISHING 
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/es--, MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET FUEL OIL #5 
SCHENECTADY, NY 12303-1836 USA 

(516) 377-6655 OLNIUY WWSMIWCCW. 

Date October 1981 

SECTION I. MATERIAL IDENTIFICATION 
W&ERIAL NAME: Fuel Oil 115 
1ESCRIPTION: Medium viscosity residual fueI oil; "11 ht" and "hea 
ITHER DESIGNATIONS: IPIT- 

CAS # 068 476 335 
GE Material D27B1, ASTM D396, un er Fuel, --l&f :p:zr, 

[ANUFACTURRR: Available from many suppliers, including: AMOCO Oil Company 
200 East Randolph Drive 

Phone: tf!2!?068~6-5371 
Chicago, 

SECTiON II. INGREDIENTS AND HAZARDS x HAZARD DATA 

UEL OIL 115 ca 100 8-hr TWA 5 mg/mJ 
Complex mixtures of paraffinic, olefinic, naphthenic and (mineral oil mist) 
aromatic hydrocarbons. 
Benzene** Cl00 

*Current OSHA standard and ACGIH (1981) TLV. Current 
OSHA 8-hr TWA standard for petroleum distillates 
(naphtha) is 500 ppm or 2,000 mg/m3. 

'*A low benzene level reduces carcinogenic risk. Fuel 
oils can be exempt under the benzene standard 
(29 CFR 1910.1028). 

SECTION III, PHYSICAL DATA 

nitial boiling point, 1 atm, deg C - >220 Specific gravity (H20"?) --- 0.93-1.05 
lapor pressure, 20 C, mmHg ---------- CO.1 Evaporation rate (n-BuAc=l) - CO.01 
rapor density (Air=l) --------------- >6 Viscosity @ 40 C, CSt: 
lolubility in water -,~-------- negligible Light type ________-______ 24-58 

Heavy type --------------- 58-168 

gpearance and Odor: Homogeneous, black oily liquid with a strong asphalt-like odor. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER 

Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 
>140 F* (PM) I -- % by volume 1.0 5 

ixtinguishing Media: Dry chemical, carbon dioxide,aicohol foam, water spray. use 
water spray to cool fire exposed containers. This combustible liquid needs a smother 
ing technique for extinguishment. Do not use a forced water stream directly on oil 
fire as this can scatter burning oil. Material is an OSHA Class IIIA combustible 
liquid. 

rirefighters should wear self-contained breathing apparatus and full protective clothin] 
*A flash point >130 F is allowed under ASTM D396. 

SECTION V, REACTIVITY DATA 
Chis is a stable material in closed containers at room temperature under normal storage 

and handling conditions. It does not undergo hazardous polymerization. 
Cncompatible with strong oxidizing agents; heating increases its fire hazard. 
rhermal-oxidative degradation may produce various low molecular weight hydrocarbon6 and 

hydrocarbon derivatives, carbon monoxide, and oxides of sulfur. 



- 

w 

C 
F 

s 

L 

N 
P 

D 

F 

P 

w 

L 
A 

I 

I 
I 

I 
D 

t 

klrr 
8.“. 

473 ,-. 

SECTION VI. HEALTH HAZARD INFORMATION TLV 5 mg/n13 (oil mist) II) 

hen heated or misted inhalation of this material can be irritating to the respiratory 
passages. Prolonged or repeated skin contact may cause irritation and block the 
sebaceous glands, with a rash of acne-like pimples and spots, usually on the anus and 
legs. (Good personal hygiene will prevent this condition). 

hemlcal pneumonitis may result when ingestion occurs and is aspirated into the lungs. 
IRST AID: 
Eye Contact: Flush thoroughly with running water for 15 min. including under eyelids. 
Skin Contact: Remove contaminated clothing, wipe off excess oil. Wash affected area 

with soap and water. 
Inhalation: Remove to fresh air, restore and/or support breathing as required. 
Ingestion: Do not induce vomiting. 

eek medical assistance for further treatment, observation and support. 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
otify safety personnel of leaks or spills. Remove sources of heat or ignition. 
rovide adequate ventilation. Clean-up personnel to use protection against liquid con- 

tact and vapor or mist Inhalation. Contain spill and collect oil. Small spills and 
residues can be picked up with absorbants. Clean up spills promptly. Prevent from 
entering sewers or surface waters. 

ISPOSAL: Waste may be disposed of ,through a licensed waste disposal company or by 
controlled incineration. Report large oil spills. 

allow Federal, State, and Local regulations. 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

rovide general and local exhaust ventilation if heated or misted. Provide approved 
respiratory apparatus for nonroutlne or emergency requirements, but it is not usually 
needed. 

'ear protective rubber gloves and chemical safety glasses where contact with liquid is 

possible. An apron or additional suitable protective clothing may be desirable de- 
pending on working conditions. 

,aunder work clothes weekly, or if contaminated, before reuse. 
,n eyewash fountain and washing facilities to be readily accessible in areas of use and 

handling. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

itore in closed containers in a well-ventilated area away from sources of strong oxi- 
dizing agents, heat and ignition. Protect containers from physical damage. Storage 
and handling conditions to be suitable for OSHA Class IIIA combustible liquid. 

Jrevent repeated or prolonged skin contact, and avoid inhalation if vaporized or mistet 
hollow good hygiene practices in the use of this material. Do not wear soiled or con- 

taminated clothing. Wash exposed skin frequently during work day. 

- 
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r”‘, MATERIAL SAFETY DATA SHEET _,, 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET s ) \ 1 FUEL OIL NO. 6 

SCHENECTADY, NY 12303-1836 USA CP 

.f--- 

(518) 377-8855 OENIUM WRURNINQ CORP. I Date October 1981 

SECTION I. MATERIAL I’DENTIFICATION 
LTERfAL NAME: FUEL GIL NO. 6 
JSCRIPTION: A high-viscosity residual oil; Preheating required for use. 
MER DESIGNATIONS: ASTM D396, Bunker C, GE Material D27BlD, CAS # 068 553 004 
MJFACTURER: Available from many suppliers, including: 

Amerada Hess Corp. 
1 Hess Plaza 
Woodbridae. N.J. 07095 Tel: (201) 636-3000 

SECTION I I. INGREDIENTS AND HAZARDS x HAZARD OATA 

~1 Oil No. 6 
Complex mixture of paraffinic, olefinic, naphthenic, 

and aromatic hydrocarbons, including polycylic 
aromatic hydrocarbons. 

8-hr TWA 5 mg/m3 
(mineral oil mist)* 

Sulfur contentk*-------------------------- 52.8 

Current OSHA standard and ACGIH (1981) TLV 

'*No. 6 fuel oil with low sulfur (0.2 and 1.2%) 
is conrnerciallv availble. 

3ECTION III, PHYSICAL DATA 

ailing point, 1 atm, deg C --- >260 
3por pressure, 70F, mmHg ----- ca 0.2 

Specific gravity (H20=1) (approx) -- 0.966 

olubility in water ---------- negligible 
Viscosity at 122 F, cSt ----------- 92-632 

ppearance and Odor: Black liquid to heavy past+:, petroleum odor. 

SECTION IV, FIRE AND EXPLOSION DATA 
I 

LOWER UPPER 

Flash Point and Method I Autoignition Temp. 1 -- 
765F -- 

Flammahility Limits In Air 

I 
-- 

2140 F (PMCC) % .by volume 3.9 20.1 

xtinguishing Media: Dry chemical, carbon dioxide, foam, water spray. Use a water spra] 
to cool fire exposed containers. Use a smothering technique for extinguishing fire 
of this combustible liquid. DO not use a forced water stream directly on oil fire 
as this will only scatter the fire. Material is an OSHA Ciass IIIA combustible liquid 
Exhibits "boil-over" characteristics. 

irefighters should wear self-contained breathing apparatus and full protective 
clothing. 

SECTION V, REACTIVITY DATA 

his is a stable material in closed containers at room temperature under normal storage 
and handling conditions. It does not undergo hazardous polymerization. 

ncompatible with strong oxidizing agents; heating greatly increases fire hazard. 
hermal-oxidative degradation may yield various hydrocarbons and hydrocarbon deriva- 

tives (partial oxidation products), CO2 and CO and SO2. 

GENIUM PUBLISHING 
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SECTION VI. HEALTH HAZARD INFORMATION 1 T‘” 5 md (See Sect 11) 
.nhalation of excessive concentrations of fume or mist can be irri to the respira- 

tory passages and can cause the following symptoms: headache, dizziness, nausea, vomi- 
ting, and loss of coordination. Prolonged or repeated skin contact may cause irrita- 
tion of the hair follicles and block the sebaceous glands. This produces a rash of 
acne pimples and spots, usually on the arms and legs. (Good personal hygiene will prevent this). Heavy repeated application of 16 oil to rabbit skin gave severe skin 

'IRSTAID: changes d systemic toxicity: EPA(TOSCA)Document 8EHQ-0181-0377, Dee '80, 
Eye Contact: Flush thoroughly with running water for 15 min. including under eyelids. 
Skin Contact: Remove contaminated clothing. Wipe excess oil off with a dry cloth. Wash 

affected area well with waterless cleanser. Then wash residue with soap and water. 
Caution: Hot liquid may cause minor burns; apply ice compresses. 

Inhalation: Remove to fresh air. Restore and/or support breathing as required. 
Ingestion: Do not induce vomiting. Contact physician. 

ieek medical assistance for further treatment, observation and support. 

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES 

lotify safety personnel of leaks or spills. Remove sources of heat or ignition. 
'rovide adequate ventilation. Clean-up personnel to use protection against liquid 

contact and vapor or mist inhalation. Contain spill by diking. Small spills can be 
contained by using absorbants, such as rags, straw, polyurethane foam, activated 
carbon, and sand. Clean up spills promptly to reduce fire or vapor hazards. 

)ISPOSAL: May be disposed of by a licensed waste disposal company, or by controlled 
incineration or burial in an approved landfill. 

Zollow Federal, State and Local regulations. Report large oil spills. 
IOTE: Establish a plan to prevent/control spills where material used or handled. 

SECTION VII 1, SPECIAL PROTECTION INFORMATION 

?rovide adequate ventilation where operating conditions (heating or spraying) may create 
excessive fumes or mists. Use explosion-proof equipment. Provide approved respiratory 
apparatus for nonroutine or emergency use. Use an approved filter & vapor respirator 
when fume/mist condentrations are high. Wear protective neoprene rubber gloves and 
chemical safety glasses where contact with liquid or high mist cont. may occur. 
Additional suitable protective clothing may be required depending on working condi- 
tions. An eyewash fountain and washing facilities to be readily available near hand- 
ling and use areas. 

Launder soiled or coutaminated clothing before reuse. (At least weekly laundering of 
work clothes is recommended). Minimize skin contact with No. 6 fuel oil. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
Store in closed containers in a cool, dry, well-ventllatea area -es of 

open flame, heat, strong oxidizing agents, and ignition. Protect containers from 
physical damage. Use non sparking tools and explosion-proof electrical equipment. 
Prevent static electric sparks. 

Avoid prolonged skin contact and breathing of vapors or mists. 
No smoking in areas of use. Follow good hygienic practice in the use of this material. 

Do not wear 011 contaminated clothing. Do not put oily rags into pockets. Wash ex- 
posed skin areas severaltimes a da 

DOT Classification: 

GENIlYiW .?UBLISHING 
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MATERIAL SAFETY DATA SHEET MSDS # 572 

GENIUM PUBLISHING CORPORATION @iP - DICHLOROTETRAFLU~RO~THAYE 

1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 --- 
ISlld: 
Revised:Deccmhcr 1985 

SECTION 1. MATERIAL IDENTIFICATION 18 

MATERIAL NAME: DICHLOROTETRAFLUOROETl~E 
OTHER DESIGNATIONS: C2CLZF4; Refrigerant 114; FREON (duPont); GENETRON 114 (Allied Corp.); UCON (Union 

Carbrde) ; Cryofluoran ; other Trade Name products available as indicated, CAS WOO76 14 2 
MANUFACTURER: E.I. duPont de Nemours 

FREON Products Division 
Wilmington, DE 19898 
Tel.: (302) 774-2421 

SECTION 2. INGREDJENTS AND HAZARDS 96 HAZARD DATA 

Dichlorotetrafluorethanc 

* Current OSHA PEL and ACCIH (1985-86) TLV. Rat, Inhalation: 
LCSO 72Cl,OO(l ppm/30 min. 

DESCRIPTION: Gaseous perfluorinated ethane. Liquid when pressurized and/or Rat, Oral: 
kept cold. LDSO >2250mg/kg 

Not classified as carcinogenic by IARC, NTP, or OSHA. 

SECTION 3. PHYSICAL DATA 

a 100 
8- Hr. TWA 1 O(!O ppm or 
7600 mg/m3’ 

Boiling point @ 1 atm ........ 3.7’C, 38.7’F Density 77’F (g/cc) ...... 1.456 
Vapor pressure, 77OF, mmtlg ... 1621 Freezing point ........... -94.0°C 
Vapor density (Air = 1) ...... 5.9 Volatile by volume, % .... 100 
Sdlubility in water .......... Insoluble Critical pressure, atm ... 32.3 

Molecular weight ......... 170.9 

APPEARANCE E ODOR: Colorless liquid, slight ethereal odor. (Gaseous at room conditions.) 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point end Method I Autoignition Temp. 

Lower bpcr 

I Ft8mmabilily Limit.9 in Air 

Nonflammable I NA Nonflammable 1 ‘;:I x:1 
EXTINGUIStiINC MEDIA: USC that which is appropriate for surrounding fire. -- 
This is ;I nonflnmmnblc matcrl21. Vapors arc five times heavier than air. High concentrations may tend fu 
accumulate in low areas. 
Firefighters should wear self-contained breathing apparatus and full protective clothing against suffocating 
vapors and toxic and corrosive decomposition products. 

SECTION 5. REACTIVITY DATA 

This is a very stahlc mntcrial in closed containers at room temperature under normal storage and handling 
conditions. It dots not untlcrgo hazardous polymcriz:ltion. 
Prevent exposure to alkul i or ;~lL;llinc earth metals such as sodium, potassium, etc. Aluminum n:~;,’ also he 
reactive, especially in rhc finely ground or powdered state or at high temperatures. 
Thermal-oxidativc degr;ld:lrion I’:I~ prod~~cc toxic and corrosive materials such as halogens cind :,!rbonyl 
halides. 



Revised 12/85 
MSDSR -a. Issued - 7/01 DICt1LOROTETRAFLUORETIfANE 

SECTION 6. HEALTH HAZARD INFORMATION TLV See Section 2 

High concentrations of vapors may cause asphyxiation due to dilution of available oxygen in air below level! 
necessary to sustain life. Symptoms can include light-hcndedness, giddiness, disorientation, shortness of 
breath and possible cardiac arrhythmias. Vapors may have little or no effect on the eyes, but liquid contact 
can cause serious eye damage from freezing. Skin contact with liquid can cause frostbite ( freezes tissue 
on contact as liquid rapidly VaporizesJ. 
FIRST AID: Flush thoroughly with running water for I5 minutes, including under eyelids. -- 
SKI% CONTACT: Remove contaminated clothing. Flush affected area with water. Treat for frostbite if symptoms 

are present. 
INHALATION: Remove to fresh air. Restore and/or support breathing as needed. 
INGESTION: Seek physician(materials not expected to be a hazard). 
Seek prompt medical assistance for further treatment, observation, and support. DO NOT USE epinephrine or --- 
similar drugs for they can produce cardiac arrhythmias, including ventricular fibrillation. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 
Notify safety personnel of leaks or spills. Remove sources of heat or ignition. Provide adequate ventilatior 
Cleanup personnel to use self-contained respirator and protective clothing. Stop leakage if possible; 
remove leaking containers to safe area for discharge and allow to evaporate in an area remote from 
buildings and people or transfer and recover material if possible. 
DISPOSAL: Material can be reclaimed by vaporization and condensation. Avoid discharge to environment 
when possible. Return scrap to supplier, if possible. 
Follow Federal, State and Local regulations. 

SECTION 8. SPECIAL PROTECTION INFORMATION 

Provide adequate mechanical ventilation to keep vapors below the TLV level. Supply ventilation for swaps 
and low-lying areas where the dense vapors of this material might collect. Local exhaust should be used 
where large amounts are released. Use approved self-contained or air-supplied breathing apparatus and life- 
lines for emergencies. Use chemical safety goggles and/or face shield to prevent liquid contact with eyes 
where splashing is possible. Wear neoprene or lined butyl gloves and clothing appropriate for the work 
situation to minimize skin contact with liquid. 
Eyewash stations and safety showers should be readily accessible near use areas. 
Follow general safety requirements for compressed gases. 
Contact lenses may pose a special hazard; soft lenses may absorb and all lenses concentrate irritants. 
Vaporization of excessive amounts can displace oxygen necessary for breathing and may cause suffocation 
when used in confined spaces or areas without ventilation. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed steel pressurized containers in a cool (below 12S°F), dry, well-ventilated area away from 
combustibles and heat sources. Protect containers from physical damage. High-density vapors may displace 
air and present an asphyxiation hazard. Concentrations well below the TLV level can damage space heaters 
when drawn into the combustion chamber. Heater should have independent air supply. 
Prevent skin and eye contact with liquid. Avoid inhalation of vapors. Thermal decomposition products can 
form halogen acids that have very sharp stringent effects and can be detected by odor. Such odor is a 
hazard warning; when detected, immediately evacuate the area and ventilate. 

DGT CLASSIFICATION: Nonflammable Gas. lJN 1951 

DATASOURCE(S)CODE(S~~GI~~~~~~) 1, 2, 4, 5, 7, 12, 14, 38, 47. CK 

APPROVALS 
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Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 

,f---\ 
1145 Catalyn Street 

Schenect;rdy, NY 12303-1836 USA 
(C I Xl ?77ARCC 

No. 624 

NAPHTHALENE 

Issued: November 1987 
OfiNlUY PUOLIWUNQ COAP. 
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SECTION 1. MATERIAL IDENTIFICATION 24 
Material Name: NAPHTHALENE 

Descrlptlon (Orlgln/Uses): Used as a moth repellanl and in many industrial processes. 

Other Designations: Naphthalin; Naphthene;TarCamphor; C,$,; 
%OSH RTECS No. QJOS25~; CAS No. 0091-20-3 

Hanufacturcr: Contact your supplier or distributor. Consult the latest edition of the 
~~ticolwcek Buyer’s Guide (Gemum ref. 73) for a list of suppliers. 

‘SECTION 2. INGREDIENTS AND HAZARDS 
Vaphthalene, CAS No. 0091-20-3 

*Immediately dangerous to life and health 
Man, Unknown, LD,: 74 mg/kg 

**See NiQSH RTECS for additional data with references to irritative, mutagenic 
RaS Oral, LD,,: 1250 mg/kg 

reproductive, and tumorigenic effects. 1 
SECTION 3. PHYSICAL DATA.- 

Appearance and Odor: White crystalline flakes; strong coal tar odor. 

2 

@ 

2 0 

HMIS - 
H 2 
F 2 R I 
R 0 1 4 
PPG’ s I 

% 
ca 100 

*Seesect. 8 K 2 

EXPOSURE LIMITS 
IDLH* Level: 500 ppm 

ACGIH TLVs, 1987-88 
TLV-TWA: 10 ppm, 50 mg/m’ 

OSHA PEL 
8-Hr TWA: 10 ppm, 50 mg/m’ 

Toxlclty Data** 
Child, Oral, LD,: 100 mglkg 

Bolllng Point: 424’F (218’C) 
“apor Density (Alr = 1): 4.4 
lapor Pressure: 0.087 Torr at 77-F (25-C) 
Water Solublllty: Insoluble 

Spcdflc Gravity (H,O = 1): 1.162 at 68’F (2O’C) 
Melting Point: 176-F (8o’C) 
Molecular Weight: 128 Grams/Mole 
96 Volatile by Volume: ca 100 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air -- ----- --._. -- _-.. 

74’F (79-C) OC; 19O.F (88’0 CC 979’F (526.0 % by Volume 0.9 5.9 
Extinguishing Medla: Use water spray, dry chemical, or carbon dioxide to fight fiies involving oaphthalene. Caution: Foam or dwcct 
water spray applied to molten oaphthalene may cause extensive foaming. 

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off flammable vapor when heated (ac in fire situations). 
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an explosive air-vapor mixture 
may form, and extra caution is required to prevent any ignition sources from statling an explosion or fire. 

Special Fire-flghtlng Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiccc operated in the prcssure- 
demand or positive-pressure mode. 

SECTiON 5: REACTIVITY DATA 
Naphthaleoc is stable in closed containers at room tcmperaturc under normal storage and handling conditions. It dots not undergo 
hazardous polymerization. 

Chemical Incompatibllltles: Naphthalcnc is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum 
trichloridc and benzoyl chloride. 

Conditions to Avoid: Ignition sources like opco flame, unprotected heaters, cxccssive heat, lighted tobacco product%, and clcctric sparks 
nust not occur in work areas where naphthalcne vapor may become conccntratcd. 

I Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during fire conditions. Irritating. flammable 
vapor forms below the melting point becau.se even solid naphthalcne has a significant vapor pressure. 



No. 624 NAPHTHALENE 1 l/87 
SECTION6. HEALTHHAZARDINFORMATTON 
Naphthalene is not listed as a carcinogen by the NTP. IARC, or OSHA. 
Summary of Risks: Renal shutdown (kidney failure), hemnlytic effects (breakdown of red blood cells), hematuria (blood in the 
urine), oliguria (low volume of urine), jaundice, eye damage, and de nuion of the central nervous system (CNS) are the primary health 
concerns associated with exposure to naphthalene. The ACGIH TL $* 
exposure limil~ may not be low enough to 

s Ia section 2 are set to prevent eye damage. These recommended 

r 
vent blood changes in genetically h rsensitive individuals. 

Medlcnl Condltloas Aggravated by 
exams emphasizing these organs. 

ong-Term Exposure: Diseases o the blood, liver, and kidneys. Administer medical P= 
Target Organs: E 

Prlmary Entry: Inhalation, skin contact. r 
es, skin, kidneys, liver, blood (red blood cell effects), and CNS. 

nausea, and loss of appetite. 
Acute E fects: Inhalation of naphthalene vapor causes excitement, confusion, headache, 

Chronic Effects: Incrcascd incidence of cataracts 
FIRST AID 
Eye Contact: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 
minutes to remove particles. 
Skln Contact: 
Inhalation: 

lmmedialely wash the affected area with soap and water. 
Remove victim to f?esh air; restore and/orsupport his breathing as needed. 

Ingestloo: Call a poison control center. Never give anything by mouth to someoae who is unconscious or convulsing. Administer a 
gastric lavage followed by saline catharsis. Monitor blood and electrolytic balance. Other sources recommend giving the victim several 
glasses of water to drink. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medlcal assistance for further treatment, observation. and SuDuort after first ald. 

SpllllLeak: Notify safety penonael, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel need 
protection against contact and inhalation of vapor (see sect 8). Contain large spills and collect waste. Use nonsparking tools to place 
naphthalene into closable coataiaen for disposal. Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Consider reclamation. recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Deslgnatlons 
Air Contaminant (29 CFR 1910.1000, Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U165 
CERCLA Hazardous Substance, Reportable Quantity: 100 Ibs (45.4 kg) 

SECTION8.SPECIALPROTECTION)INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines of 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NlOSil Pocket Guide to Chemical Hazards (Gcnium ref. 88) 
for the maximum-use concentrations an&or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA 
regulations of 29 CFR 1910.134. IDLH or unknown concentrations requirt an SCBA with a full facepiece operated in the pressure-demand 
or positive-pressure mode. Warning: Air-purifying respirators will nil protect workers in oxygen-deficient atmospheres. 
Other Equipment: Wear impervious gloves, boots. aprons, gauntlets, etc., as required by the specific work environment to prevent skin 
contact. Ventllatlon: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to 
maintain airborne levels of naphthaleoe below the OSHA PEL standard cited in section 2. Safety Statlons: Make eyewash stations, 
washing facilities, and safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special 
hazard; soft lenses may absorb irrilaots, and all lenses concentrate them. Do nof wear contact lenses in any work area. Remove and launde 
contaminated clothing befon wearing it again; clean this material from shoes and equipment. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing 
and equipment Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Do not smoke, eat, or drink in 
any immediate work area. Avoid inhalation of vapor! 

SECTION 9. SPECIAL PRECdUTTONS AND COMMENTS 
Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect 5). 
Special HaodllnglStorage: Protect containers from physical damage. All bulk storage facilities must bc built with an explosion-proof 
design. AU containers used in shipping/transferring operatioos must be elcctically grounded to prevent static sparks. Use monitoring 
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion 
hazards. 
Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If 
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage area! 
Transportation Data (49 CFR 172.101-2) 
DOT Shipplng Name: Naphthalcne DOT ID No. UN1334 
DOT Hazard Class: ORM-A IMO Label: Flammable Solid 
IMO Class: 4.1 DOT Label: None 
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MATERIAL SAFETY DATA SHEET 
AROCLOR 1254 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTADY, NY 12303-1636 USA 
(516) 377-6855 OLNWM PUBUSHING CGRP. Date May 1980 

SECTION I, MATERIAL IDENTIFICATION 
IATERIAL NAME: AROCLOR 1254 
DESCRIPTION: Distillation cut of polychlorinated biphenyl (or diphenyl) containing 54 
3THER DESIGNATIONS: PCB, an Askarel, PYRANOL, GE Material A13B1, CAS # d27 323 188 
!lANUFACTURER: Material was a product of Monsanto Co., but dropped in 1977. Exce 

uses specifically exemwd and regulated by EPA (for example power transformers 
legal manufacture, distribution in commerce, 

P 
t for 

and use of PCB's in USA ended in 19>9 
under TSCA. 

SECTION II. INGREDIENTS AND HAZARDS x IiAZARO DATA 
Yixture of Chlorinated Biphenyls, Cl2HlO-xC1x: ca 100 EPA exemption or 

authorization neede 
for any measurable 

Includes 69 or more compounds with exposure* 
average of 4.98 Cl atom/molecule. Rat Oral LD5 
Mixture may contain O-2 ppm Aduit 4-10 g kg 9 
chlorinated dibenzofurans. 

Weaning 1.2g/kp: 
Rat, Intravenous 
LD5D 358 mg/kg 

0 5 mg/m3 NIOSH has proposed a 
Materiais with over 50 ppm PCB 

Rat, Oral, TDLo 
r handling, stora e, 

criterion in f 
records, 1220 mg/kg/35 wk 

nav gable waters (neoplastic effect) 

. PHYSICAL DATA 

Boiling range at 1 atm, deg C ---- ca 360-390 Specific gravity (65115.5 C) -- 1.5 
Vapor pressure at 150 C, mm Hg --- <l Pour point, deg C ------------- 10 
Water solubility at 25 C, ppm ---- ca 0.01 Molecular weight (Av) --------- 327 
Viscosity at 100 F, cstk -------em ca 460 Partition Coef. (octanol/water) >104 

Appearance & Odor: A light yellow, viscous fluid. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER ‘JPPER 

Flash Point and Method 1 Autoignition-*Temp. i Flammability Limits In Air 
None to boiling point I I 

Extinguishing Media: Use media appropriate to the surrounding fire conditions. This 
material has very low combustibility, but it can undergo thermal-oxidative 
degradation in a fire situation. 

Firefighters should use full protective clothing and self-contained breathing equipment 
when fighting fire where any PCB's are involved. 

SECTION Vm REACTIVITY DATA 

AROCLOR 1254 and other PCB's are nearly inert materials with very high chemical stabili 
the higher chlorine levels usually give the greater stability. At about 300 to 600 C 
some PCB's can oxidize to produce chlorinated dibenzofurans which are much greater 
in toxicity than the PCB's. For complete incineration of PCB's a 2-second dwell time 
above 2000 F (1090 C) with 3% excess oxygen in the stack is suitable (see Sect. L !I), 

\ROCLOR 1254 shows very little degradation after 3 weeks exposure to direct sunlight. 
PCB's are strongly absorbed on particulates or sediments in aquatic systems (streams, 

lakes, ocean, etc.). 
Mixed in activated sludge, biodegradation occurs slowly, but only very slowly or alm.st 

not at all with compounds above C14. 
#---- h .U F-L.- P.uL.L #--Iam 

Cl. 

Y; 
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They have become widely dispersed in world-wide 
environment and in the food chain (much like D!)T) since their introduction in 1929. 
Effective control of PCB discharge into. the environment be an after 1970. 

AROCIX)R 1254 has a low vapor pressure, 
throat 

but it can he irritat ng f 
if misted or heated to. produce vapors. 

to the eyes, nose, and 

may cause liver damage. Chronic e 
Excessive acute and chronic exposures 

T 
osure to or in restion of PCB's 

thermallv oxidized) can result in c loracne after k -6 months, 
(es 

There fl 
ecially when 
s some evidence 

of possible carcinogenic risk and adverse reproductive effects with this material. PCE 
may appear in the breast milk of an exposed motht!r. 

FlRST ,113: 
--TFir!ntact: Clean exposed skin with waterless cleaner, 

-tilenmwith soap and water. 
wipe with a disposable towe 

Promply remove contaminated clothing. 
sep.irate disposal of PCB-contaminated material:;.) 

(Control 

E-,-e C(,ntact: -- 
zix:ltion: 

Flush promptly & thoroughly with lots of running water for 15 minutes. 
Remove to fresh air. Get meaicnl help if symptoms continue. 

Get medical help. NIOSH has recommended that vomiting be induced. 
in all cases of severe exposure, repeated exposures, or persistent 

synp tams . 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 

i personnel; use proper protective gear; follow an established 
'Stop leakage if possible. Pick up spill. 

emergency plan. 

Place lcakin 
Absorb small spills and residues using a 

containers 
roperly laGAEgZd-"P 

PCBs, and PCB-con tamitiated 
c osed 

tions prior to disposal. 
containers for stora e 

EPA allows 
storage to 1/1/84.(See Sect.TS.) Storage: 

approve 2 

Dl sPosAl.: 
40CFH761.42; Annual report: 40CFR761.45 

Destroy PCB-containing material by burning in an EPA a)Troved facility. Liqu 
?m ppm PCB material can be burned as above T-7! or landfl led i not ignitable. Non- 

flowing, PCB-contaminated debris can be disposed of in an EPA approvea I 
Vol. 44, 31551-4, 66989; Vo1.45, 20473:; 

CII -111. 
(See LOCFR 761; Federal Register, 

SECTION VIII, SPECIAL PROTECTION INFORMATION 

Provide highly effective local exhaust ventilation (trap for exhaust vapors) especially 
if this material is heated or misted. Unless authorized by EPA an isolated svstem 

I must he used for PCBs. 
For nor.routine and emergency conditions of exposure use an approved canister respirator 

I 
or self-contained breathing equipment. I 

2rel:ent skin contact for those who work with PCBs. 
safety glasses and/or face shield, 

Use neoprene or polyethyl.ene gloves 
and apron, a11(1 other protective clothing as deter- 
cined b., use conditions. 

to* the work area. 
An eyewash station ~~ntl wnshinfi facilities should be avail- 

able 
._ 

?rovide for special handlin 
towels and clothing (see .ect. 6 

and dis osal of PCB-corltaininatetl materials includ~~~k~;~e 
VIIP. Provide.lockcr and shower facilities. 

nust be trained for PCB work, and they must follow good llygfcnic practice. 
Provide pre-placement medical exams for workers with emphnsls on liver function skin 

condition, and reproductive history. Provide annual medical exams for exposed worker 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

PCB materials in containers and in equi ment must have proper labeling includin 
R % 

the 
d;ite of storaee. Short tern CUD to 3 dass) storare of non-lcakine PCBs can 
Long term storage requires an‘EPA approved inci.li.t$, 

e done. 
including suci; criteria as roof 

and walls to shield from rain 
i 

impervious base and diki.ng which will contain 25% of 
stored volume or twice the vo ume of the largest container, no drains or openings to 
allow flow loss, and the base must be located abov<* the loo-year flood water elevatio 

Pr~:~~~n~kB~Y~6~~~c~a~~~~ &B~""~?~fE~'so~l~ 
inhalation of airborne PCBs.' 

'.'~F~d~:C5"~~n:5~P~~~~~'~ith PCBs 
Properly contain PCRs untl.1 legally disposed ;f; 

Prevent 
do not 

allow then to escape into the environment! 
PC&s, and especially used PCBs, toxicity cvntaminants. 

APPROVALS: 

,- 

S 
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. 
MATERIAL SAFETY DATA SHEET 

GENIUM PUBLISHING CORPORATION V;>RSOL 1 
1145 CATALYN STREET 

SCHENECTADY, NY 12303-1636 USA 
(518)377-8855 GENIUM PUMlSNlNG CORP. Date May .lW?% 

TERIAL NAME: ‘JARSOL 1 
DESCRIPTION: Petroleum solvent or mineral spirits. 

HER DESIGNATIONS: GE Materi<li D51\H, ASTM D235, ASTM D484, Type 1 
MANUFACTURER: Exxon Co. 

P.O. Box 2180 
llouston, Texas Tel: (713) 656-3424 

SECTION II, INGREDIENTS AND HAZARDS 
Mixture ,of petroleum hydrocarbons 

Typical Composition: Vol 0 
Aromatics (C8 and higher) 18 
Olefins 1 
Saturates 81 
Sulfur content 1 wm 

*ACGIH(l%%) TLV for Stoddard Solvent. Animal studies 
by Exxon Corp. medical research has shown that male 
rats exposed co similar vapors at LOO pprn had 
kidney damage. Additional studies are being 
conducted to validate these findings and to 
determine if a revised TLV should be recommended. 

I 

x IIAZARD DATA 
100 8-hr TWA 100 ppm* 

Rat, Oral 
LDsC) j5 q/k9 

Rabbit, Dermal 
ILl5c -,2 q/k9 

Specific gravity, 15.6/15.6C -- ca 0.79 
Evqorstion rate (nRuAc=l) 

Negligible Molecular weinht !ava) 

Appearance & odor: \&iter-white liquid; mineral spiri-ts odor (no lonq-lasting odor 
dfter evapordtivn). 

SECTION IV, FIRE AND EXPLOSION DATA LOWER JPPER 

Flash Point and Method ___._._ __- 
ca 42C (10HF) WC :!!i4(: (ASTM D,'lSS 'f. 0.3 6 .I, 

Extinguishing Media: Dry c:hcmic:~~ 1 , c;lrb<Jri tiiox.i.<ic, fr,,tm , i<CItLCZl' srxay c,r :-uy. 
Water s~>ray cm bc ~;!;t:d to k~p fi 1 c-exj ~c,sed c:ontaincrs cool to .I..void press::re r..:;:t_ ..: 

This material is ,tn OSlfn Cl,lss II Co&ust.i.bl~? Liquid. It is a danqer0.x fire :-.azar< ii 
heated or sprayed ill ,iir. 

Firefighters should WC';,!- scl t--cotlt.;liIlct<i h! cJt.tlin,.r apparatus ior fightino iires i:: 
enclosed areds. 

SECT.ION V, REACTIVITY DATA 
This is a stable matcri~~l ill closc~l cont,iiners nt room temperature under normal stora<;e 

and hdndlirq conditions. It does not polymerize. 
Incompatible with stroll,; oxidi zi.llq :tclcllts s:lch .IS chlorine, cont. oxyilcn, calcilx: 

hypochlorite, ni Cric acid, etc. 
Thermal-oxidative deq~~rdatiorl may produce (carbon monoxide and partially oxidized 

hydrocarbons. 
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SECTION VI, HEALTH HAZARD INFORMATION TLV 100 ppm (See Sect II) 
Varsol, like all petroleum distillates, is a central nervous system depressent. SymP- 

tams of overexposure to high vapor cow. range from headache and dizziness to 
possible convulsions and unconsciousness. 

Eye contact with the liquid may cause conjunctivitis. Prolonged or repeated skin contac 
causes a defattinq effect, resultiny in irritation, drying, crackinq and dermatitis. 

FIRST AID: 
Eye Contact: Flush thoroughly with running water for 15 min. including under eyelids 

Get medical help if irritation persists. 
Skin Contact: - Remove contaminated clothing. Wash affected area with soap and water. 

Get medical help if large area contacted or if irritation persists. 
Inhalation: Remove to fresh air. Restore and/or support breathing as required. 

(Administer oxygen if bredthing difficult). Cont‘lcf. physician for further treatment 
observation and support. 

Ingestion: Do not induce vomitinq. Contact physician immediately. Aspiration hazar 
Give a few ounces of USP mineral oil to drink. 

SECTION VII, .SP I LL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of leaks or spills. Remove sources of heat or ignition. 
Provide explosion-proof ventilation. Clt:dn-up personnel need protection aqainst inhalat 

and skin contact. Contain spill and recover free liquid if possible. Use absorbent 
(sand, earth, sawdust, etc) to clean up residue. Do not dischnrqe into sewers or 
surface waters. (Notify authorities if product enters, or may enter, sewer or waterw 

DISPOSAL: Waste material may be burned in an approved incinerator. 
Follow Federal, State, and Local regulations. 

SECTION VII I, SPECIAL PROTECTIbN INFORMATION 

Provide adequate general and local exhaust ventilation to meet TLV requirements. Local 
exhaust hoods should have at least 60 fpm face velocity. Use explosion-proof electri 
cal equipment and services. Have air-snpplicd or self-contained respiratory apparatus 
available for nonroutine or emergency use or when workiny in a confined or enclosed 
area. (Canister respirator may be suitable for short time usage.) 

Wear impermeable gloves and additional protective clothing to prevent prolonged or 
repeated skin contact. Use safety (Joggles %llld/or faceshield for eye protection where 
splashing is possible. An eyewash station is desirable where splashing is probable. 
A safety shower may be desirable where large amounts are used. 
Launder contaminated clothing before reuse. thorouehly dry contaminated shoes before 

reuse. 

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed containers in a cool, well-ventilated ilrca away from sources of heat, 
flame, ignition and strong oxidizing agents. Protect containers from physical 
damage. Keep containers closed when not in USC. Use safety cdns For small amounts. 

Handling and storage conditicjns must bc suitable for OSHA class II Combustible liquid. 
Rand and ground containers for transfers to avoid static sparks. 
Avoid inhalation of vapors. Avoid prolonged or repeated contact with skin. Prevent 

eye contact with liquid. Prohibit s!:lokinq or flame in use areas. Ventilate 
area where ased. Electrical services to meet code. 

DOT Classification: COMBUSTIBLE LIQUID 
)ATA SOURCE(S) CODE: 1,2, MSDS #3'34 

- APPROVALS: M1S 
-,;iJYc.‘, *, ‘I, :r,e ,,,. :xj,,s, C,’ ..‘<.‘-a;... Pcl<.,n 11, 2:’ n,,w< ;,:,pxy, J.‘, ~‘*(~‘~.,~‘. - CRD ;I4 hd$h- 
i .‘C?ayli q .(.Sw,“YC,I’, rwr*ore ,“^%A;r rRIY!“.,UE I :re 1.11 !*a !a.,..- c !‘Y :“vL,al.,‘*,ti ,’ 
,,’ -1: ,-,~ ,. I‘.” ,” i,&, s-r q &*y.av.~- e.:(1.?rj., . . *,,‘I”I.:.P, ,r ,,,., ~e.lll,~.l.l.! ,a,,. Y’., .t. : Industrial Hygiene 

n 

.l 
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MATERIAL SAFETY DATA SHEET 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTAOY. NY 12303-1836 USA 
(518)377-8855 

VARSOL lti 

w4luM WBtilb41~~ CORP. Date May i982 

SECTION I, MATERIAL IDENTIFICATION 
IATERIAL NAME: VARSOL 18 
)ESCRIPTION: Highly aliphatic petroleum solvent or mineral spirits of low photoreactivi 

to meet air pollution regulations. 
ITHER DESIGNATIONS: GE Material DWBA2, ASTM D235, ASTM D484, Type 1 
UWUFACTURER: Exxon Co. 

P-0. Hex 2180 _ _ _ _ - - 
HOI&QII. Texas Tel: (713) 656-3424 

SECTION II, INGREDIENTS AND HAZARDS 
Mixture of petroleum hydrocarbons 

Typical Composition: 
VOl % 

Aromatics 7.7 
Olefins 0.2 
Saturates 92.1 
Sulfur content 2 ppm 

*Exxon has rec;ommended t 
further toxlcoloc3y stu y 1s being conducted. !I 

is.B-hr.TWA and indica es tACG4hHat 
(1982) TLV for Stoddard Solvent 1s 100 ppm.) This low 
aromatic content material meets re uirementsof 
Southern California Air Pollution lstrict Rule 102 8. 
(formerly Rule 66). 

SECTION III. PHYSICAL DATA 

X 

100 
I+AZARD DATA 

8-hr TWA 200 ppm' 
Rat, Oral 
LKI~~>S g/kg 

Rabbit, Dermal I 

ioiling range, 1 atm, deg C ---- 155-205 Specific gravity, 15.6/15.6C ---- ca 0.77 
Tapor pressure, 25C, mmHg --w--e <lo 
rapor density (Air=l) ---------- ca 5 
;olubility in water ------ Negligible 

Evaporation rate (n-BuAc=l) ------ 0.1 
Volatilee, % -------------------_ 100 
Molecular weight (avg) ---------- CJ 

Lppearance & Odor: Water-white liquid; mineral spirits Odor (no long-lasting odor 
after evaporation). 

SECTION IV, FIRE AND EXPLOSION DATA LOWER JPPER 

Flash Point and Method 1 AutoiRnition Temp. j Flammability Limits In Air -- 
ca 43C (1lOF) (T-CC) 1254C UiSTM D2155) 1 % by Volume @ 25C 0.9 6.3 

rxtlngulshlng Media: Dry chemical, carbon dioxide, foam, water spray or fog. 
Water spray can be used to keep fire-exposed containers cool to avoid pressure 
rupture. 

rhis material is an OSHA Class II Combustible Liquid. It is a dangerous fire hazard if 
heated or sprayed in air. 

Firefighters should wear self-contained breathing apparatus for fighting fires in 
enclosed areas. 

SECTION Vs REACTIVITY DATA 
?his is a stable material in closed containers at room temperature under normal storage 

and handling conditions. It does not polymerize. 
:ncompatible with strong oxidizing agents such as chlorine, cont. oxygen, calcium 

hypochlorite, nitric acid, etc. 
:hermal-oxidative degradation may produce carbon monoxide and partially oxidized 

hydrocarbons. 
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SECTION HEALTH HAZARD INFORMATION TLVEstimate ,200 ppm (See Sect II) 

lJzSO1, like all petroleum distillates, is a central nervous system depressent. Symp- 
toms of overexposure to high vapor cont. range from headache and dizziness to possiblt 
convulsions and unconsciousness. 

re contact with the liquid may cause conjunctivitis. Prolonged or repeated skin ctintacl 
causes a defatting effect, resulting in irritation, drying, cracking and clcrma+itis. 

:RST AID: 
Eye Contact: Flush thoroughly with running water for 15 min. includinq under eyelids. 

Get medical help ii irritation persists. 
Skin Contact: Remove contaminated clothinq. Wash.affected area thoroughly with soap 

and water. Get medical help if large area contacted or if irritation persists. 
Inhalation: Remove to fresh air. 'Restore and/or support breathing as required. 

(Administer oxygen if breathing difficult). Contact physician for further treatment, 
observation and support. 

Ingestion: Do not induce vomiting; Contact physician immediately. Aspirati<)n hazard. 
Gi VP a few -r~c nf TTSP Whi temiaera] oi 1 _ 

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES 
)tify safety personnel of leaks or spills. Remove sources of hene or l~lnition. 
:ovide explosion-proof ventilation. Clean-up personnel need protection nqainst inhala- 
tion and skin contact. Contain spill and recover free liquid if possible. Use absor- 
bent (sand, earth, sawdust, etc) to cl.ean up small spills and residues. Do not dis- 
charge into sewers or surface waters. (Notify authorities it' Ln-otiuct enters, 01‘ may 
enter, sewer or waterway.) 

:SPOSAL: Waste material may be burned in an approved incinerator. 
,110~ Federal, State, and Local regulations. 

SECTION VI I I, SPECIAL PROTECTION INFORMATION 

:ovide general and local exhaust ventilation to meet estimated TLV requi.rements. Local 
exhaust hoods should have at least 60 fpm face velocity. Use expl(,si.ol+proof electri- 
cal equipment and services. Have air-supplied or self-containccl Iespiratory apparatus 
available for nonroatine or emergency use OJ: when wcXki,rl~J in :I 'wr~f i ncd or cnc Los4 
area. (Canister respirator may be suiti~hle tar short-time II!;;II~(:.) 

!ar impermeable gloves and additional protective clothinq to prcvcnt prololicjed or 
repeated skin contact. Use safety qoqqles ant, 1/c)r fdce::hit:Ld for eye protctrtion where 
splashing is possible. An eyewash station is desirable where sL>i,\shin~~ is ~)rob~~LLc. 
A safety shower may be desir<able where large amounts are used. 
iunder contaminated clothing before reuse. Thorouqhly dry contamixrdtcd sfwes beFore 
reuse. 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 

rore in closed containers in a cool, weLl-ventilated arca away ft-om :;ources of heat, 
flame, ignition and strong oxidizing agents. Protect contdincrs from physi.<::ll 

damage. Keep containers closed when not in use. Use safety cans f-or small ~~mourltr. 

indling and storage conditions must be suitable for OSHA Class I I Combtistiblc I,i.qui(l. 
)nd and ground containers for transfers to avoid static sparks. 
raid inhalation of vapors. Avoid prolonged or repeated contact with sk.in. Prevent 
eye contact with liquid. Prohibit smoking or flame in use areas. Ventilate 
area where used. Electrical services to meet rode. 

\T Classification: COMBUSTIBLE LIQUID 
.TA Sc’JRcE(S> CODE: I,?, MSDS #334 - APPROVALS: ;;; /pJpAJd 

AmQm8nl5 a.3 lo :ne su:iakx$ 01 IvaPw!“J” “we” ‘.,’ 3*,‘“ilswI ,wv- #I. ,4,-a.. ..A c , . cucha5er 5 r-vrr!Jr, Tlurewe annoupr .eas‘maise 5a.e ,,a; ,Da” ,i,L(?ll ,/i ne :,rc)~,.,‘,,:,. I,’ Ynh lnlama7.Y Genum P.‘tMwS corwa: r e,w rl5 ry, *:,1,11’w5 * .,*fv. IV ‘Pp*V..,!l,r: . . ,I. Industrial Hygiene 
.asum(T "0 Msc.mYhhr, as 15 :w 3r.c 0.x, ,I %"l',wrf,t, 4 .,/" r) ,"f,,l.. #,V I.). a:,,,.. ill,",. : .~ 
cna%- 5 .?mm3eal rl.nx* 'II 'W rw se?&.- 6.'. ,I, I' .VP and Safety +p$ I ./.J rl2 

MEDICAL REVIEW: ' IO M.ly 19riz 





CONFIDENTIAL 
THE FOLLOWING INFORMATION IS REOUESTED TO DETERMINE YOUFl ’ 

r”-“- CURRENT MEDICAL STATUS O&l 

/ 
. Name (Last. first. MuYUle fnttral) 3. Souaf S8curr1y Numaer 

2. Emproyw Address (Numbw 6 Street) City - State Zip COti 4. Tefepnone NumWr 

5. Sex’ 
I 

6. Bwth Date’ 7. Name and Address Of Pwson to Notify in an Emergency 6. Telephone Numbw 

I I I 

9. Personat Physluan 1 Address 1 Telephone Number Ill. Type at tzammwn 

10. Which Oivwon or Facility 
I 
1 Position 

0 Pm-Pkcanmt 
. 0 Per&k 

13 Work Location 

IQ Please Check it You Have Ueen Immunued For: 
I3 Tetanus 
0 Don’t Know 

a sm8m03f 
0 Don’t Know 

0 Polk 
a Don’t Know 

OOUIWS 
CI Don’t Know 

I 

a ftiqht~mad 
0 Lef( Hewed 

Tathw 
Mot- 
Spouao 

I I lC8lUU I I I 
1 oiir 1 I 

I I I 1 Stomach Tmubta 

I IKtdMylmlJbte I I 

nu 
Sistwr 

I I 

* 

1 1 I I 

QO YOU HAVE. OR HAVE YOU EVER HAD ANY OF THE FOLLOWING: (Ch.Ut Eun Box) 
lvEsl m lvEsl 

lemta 
ilhma 

Cancer. Cyst. Twnof or Growth 

Cncn Pam w Shwtmaa of Braem 
tufh. fever. Nlgnt &eats 

Cnronlc cougn or Colds 

Convulsmna. fits. 

I 1 fwluboott I 1 lwui. 1 I- 
Foot TrouDte 1 N8tvuus&8akdown 

I Fmumt Inaqawbwl w nowmum 1 1 ~Nmva~8trcWodAny6wt I I 
Fre~uan or Puntut Unnstion 1 NwnOn8n.Wmf1mae 

I Fmuunt Troubto SItin I 1 Paloltotiwl w Powluing nom I ! 
Giul BI8uuw tralolo I Prost8toTmuof8 

I I Goitw w ProMom I Rmetmn from Y8uklna I I 



y--L 18. Injuna: Pleese Check Any Iqwes You Have Had 
/ 

0 FracturesiBroken Bona 0 Severe Cuts t3 Lots of Consciousness 0 Back Injury 
0 Severe &mte 0 0isiocations 0 Low Back Pain 0 LOSS of Ann. Leg. 
0 Other tniuy 0 None Fir. toe 

la Chech Yes or No. II Yes. Gave Oeturt in 8lank Arer 

YESs( NO’ 

a Any firno Loss From work Pest Two Yews Due to Illness. I 

b. Any Ekea or Support worn I I I 

c DIlck8tged or OirquaMed Fmm Armed Servicee 
lor Anv Reason. 

I I I 

I I I 

d Military Sewke - Oates ad Locetione. I I-T- 

l . Applied for. or Received Workmen’s vn. 

f. Gen Exposed to work wim Ousts. Aedietton. 
Excessive Noise. Chemiceka I I I 

s Hove You Been Uneble to HoM l Job Because ok 

1. Sensitivity to Chemiulr. OWS. Sunlight etc. 

2. Inability to Perform Certain Motions. 
- 

3. Inability to Aesume Certein Positions. 

\ 4. Other Medial Reeeune. 

h Been a Patient in 8 Haspitel or Sanitarium. 

I. Had Surgery Recommended or Performed 
Date and Type: 

j Are You Taking Meditinea Now. 

k.HavhYouBaanTumedDowonaPhysicsltcaminetMaBeeu’I 
lnfotmedoiAnyAtmormalF~FmmaPh@calExanination. 

L Do You.Smoks * If Yes. Ouentity Per Day. 

m. Do You Use Alcoholic 8evemges - If Yes. 
Ouanttty Per Oey. 

n. Have You Lived or Treverled Outside the Continental U.S.A. 

o. Allergiee. 
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AmmmrREEcRr Report No. 

sm: - No.: 

ILlCdiOIl: 

Date of Report: PJB?piDName: 

NEillBandAddress of Injurea: SSN: Age= 

Serx: 

Years ofselvi~:~ TiEBOIl - Jab: Tith+%dficah:- 

f----~ 
DqmeofDisability: 



Address (if off-site): 

Atxmmr IOQYITCN: 

Wasweathera.factorz 

UnsafeactbyIn;jmedand/arot3m73 
specific, last be armmd) : 

cxe7ddqtoa-(Be 

Fk3mnalfactars(~atti~,lackofknowledgeofsldll,slcrw . 
=@=h fatigus): 



Witnessestoaocident: 

Signatureof Pmparer * 

SigMtureofSitefrurlar 
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29. NAME THE OBJECT, SUBSTANC& OR EXPOSURE WHICH OIRECTLY BROUGHT ABOUYTNE IRJURY OR DISEASE. 

30. DESCRIBETHE INJURY OR OISEASE AN0 INOICATE PART OF BODY AFFECTEG. 

ATE OF DIAGNOSIS AS 
CCUPAllONAlLY RELATI 
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Safety Meeting Date/Time: 

Given By: 
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8. 
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18. 
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20. 
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1.0 

1.1 
pEM3MJT~cEuPrIoN 

Intmdu&ion 

‘Ilhis aualitv ~/Qualityc!Qn~lPlan(QA/Qc)hasbeen 
developedf~usein~juncrtianwiththeField~~Planforthe 
NavalsubmarineBase(subase)in-, -cut. ThisQ&/Qc 
Planwas develop&l specifically foractivitiesplanned forthe IR 
StudyattheSubaseandisbasedonguidancepxwidedin~szlmp?lirrg 

AssLmumRequhmmfor~Navy 
NEESA 20.2-047B. 

'Ibefield~lixqplandescribesthereccmmMfield 
investigationprogramwhichwillbe~orm%ibyAtlantic 
~i==ntalServices,Inc. (Atlantic)aspartoftheNaval 
Installation Restoration (1R) program (form?rlyNAcIP). meplmgram 
~istsoftklDl~sofirnrestigatianand~~~~. Thestep 
SiteInspecticnphase isapplicabletoseven-of~~~iden;tifi~ 
sites. Theobjectivesofthesitehspection (StepI) amto 
detexminethepL%senceorabsence, aswellastheoxd&oflu?lgnitude, . of specifictoxicorhazaxdouscmtawmW identified or other . 
ccgltmrunarrtsWhi&lUaybe~h wmentrationsccnsi-tobe 
hazaxdcxs.StepIincludesaninitialfield~lirrgprogramtc 
identi~i.fconbmhationispresesytonsiteandwarrarrts 
remedial i.mestigation. 

a Step II 
meStepIsitestobeimmtigatedinclude: 

1. CBC Drum Area (Site No. 1) 
2. Rubble Fill at BunUr A-86 (Site NO. 4) 
;. 'IWpedo Shops (site NY. 7) 

. Goss Cave Landfill (Site No. 8) 
5. Over Bank Disposal Area Northeast (OBQWE) (Site No. 14) 
6. Spent Acid Stcrage and Disposal Area (Site No. 15) 
7. Formr Gasoline Station (Site No. 18) 

?he~IIRe;medidl~i~ti~Feasibility~(~)is 
~licabletothe~faursites,whereansite~~~ 
wasidmtifiedbyearlierinvestigations. Itimolvesmqmhemsive 
cnsiteinvestigationsinoMertodetmninetheextentof 
carrtazninatian, assesshealthandemimmmtalrisksandevaluate 
remediationalternatives. 
iXlC1~: 

TheStepIIsitestobeinvestigated 

1. Ama A Landfill (Site No. 2) 
2. Over Bank Disposal Area (Site No. 3) 
3. DHx)Area (Site No. 6) 
4. lale.rsubase 



1.2 DataQualitvObktive (D00) 

meprogramtobeilrlplemsnted attheSubasewillbeperformed 
underaZlrwelC~ity~l,~~theEPA~~a~,is . x-eqwmdf~~atedareas,nutcatheNpL(Nati~Priorities 
ust)andnotlikelytobeundergoinglitigation. TheIemlcQC 
includesreviewand~of#elaboratory~andt.he field 
sarrp?lingplan. Thelaboratoryraust sucmssful.lyanalyzea 
perfomamesanple,umkrgoanaudit, correctdeficiewh3s fouki 
duringtheaudit,andpmvidemmthly p=sP==m=a. !I'he 
1abora~thatperf~~CQCxtulsthavepassedtheperf~ 
sauplefumhhedbythe !ikpardcLPinthepastyear. 'Ihe 
laboratarydoesnotneedtobereceivingCLE,bidl~of~l~. 

I.emlcallowstheuseoflIon~methods blltmthatthe 
mthodsbeacceptedEpAmethods tichlisted inTables 5-5 and5-6. 
AllmethodsUSdlllLlStbeEPAmethods 0rbeequivalenttcEm 
rethods. AL3ditswillbe~tievaluatedbyNCR. TheNavy 
auditandperf- WUpleS~requiredinadditioIltoZllly 
specifiedbytheEpAsuperAurdProgram. 

mepurposeofthisdocument istospecifythereqhmm& for 
thecmtroloftheacaza~, precision, andco@etenessofthe 
~l~,anddatafroanthepointOfcoll~~~~~. 
?heQA/QcPlanautlines~organizati~,obj~~,andall~~ 
activitieswhich will 
Cl--* 

ens~~~a&hmmtofdesireddataquality 

1.3 SiteDescri~ionandHi.story 

TheSubasewas establishedas anofficial Navyyard inJuly 
1886. Thesite initiallymoredsmllcraftard obsoletewarships 
andwasusedasacoaling~ti~fortheAtlanticfleet.~ 
pmperty was officially established as a pemanmk -inebasein 
1916. ThecverallbasefacilitieswereexpaMedandaSuharhe 
School train&g facility was established in 1917, arrd the Sutanarine 
Medical Centerwasestablished in1918. DuringWorldWam I andI& 
theSubasee2pmdedgreatlyinsizeandinthenumbesofbuildingsto 
support the submarine fleet. 

!chesubase aumntlyprovidesabaseccmarzI for naval suhmine 
fleetactivitiesintheAthnticCcean. Mdi.timally,theSubase 
coxkstsofnavalhousing, sulmarinetrainingfacilities,military 
offices, medical facilities, and facilities designed for the 
maintenance,mpair,andwermllofsLlbmrines. 

-2- 



1.4 Previ.ous mta 

IhdstbelR~ (formerly NACIP), an Initial Assemm& 
Study (IAS) fortheSubasesiteswascoqUtedin1982. TheIAS 
identifiedsiteswherecoMminationfrasnpastwastedisposdlor 
handlirrgpracticesmayposehealthorenv~risks.IheIAS 
rewmm&d~investigatiaaofthreesitesattheflrbase. The 
Verifi~~~Stepofa~~tianSkadywasperfonaedfrom 
1985-1988 on the Umee sites. Additionally, an ime&igaticm of 
~leuarcmhninationatthe~Basewasperfarmedinl985. 

1.5 proiect ScoDe 

TheobjectivesofthestepIIRI/Fspmgraminmlves 
~~~~tefinvestigatim in order to de-bnbetbeextent 

colltdmtion, assess health and erlv- 
risksardevaluatemmediationalternati~. 

Thefieldactivities, sanplematrices, andanalyses forthe 
elentensitesbeirginvestigatedattheSubasearepmsentedinthe 
FieldSar&ngPlan. 

-39 



2.0 EmJEcroFtGANI~oNANDREs~IB~ 

2.1 Ixlbdweon 

This project will 
Inc. (Atlantic). The 
appear bebx. 

Specific Atlantic 

bemnagedbyAUarrticErsv~Servi~, 
ImIEsand addn%msofNavycontactpexmnel 

perwmelhavebeaidentifiedwhoare 
responsible forimplemntiq~qalityaspectsofthepmject. 
primarymspmsibilityrestswiththeE%ojectManager. Figu.m2-1 
presenb the oxyanizational r3tmdwe for the IR study at the 
SubamTtle~0fthepr~~ WiththeNAVYaregiven 
b&X?: 

ErdneePina 
AdrienneTawnsel 
c/o ocllpllanding Officer 

NcM%ernDivision, NamlFacilitiesE@neeri,rqchrauna 
Building 77-L, U.S. Naval Base 
Philadelw, PA l91l2-5094 

Attn: Cede 1421/AFT 
PbOIW: (215) 897-6431 

Mnt-of-Contact 
William Mansfield 0 
c/o v Officer 

Naval-hBaseNe!WLOndOn 
-,m 

Attn: Code 803 
R‘lcne: (203) 449-4481 

2.2 proiect ManauePs Resmnsibilitv 

mePmjecH%xlagerwill pYuvideweralldirectiontothe 
projectbamandwillbeheld 
fiJmmi.aland 

msponsible for overall bchnical, 
-~lnatters. 

primary c!ontact for the Northern 
ThePmjectManagerwillbethe 

Divisionts Ehg~in-Charye (XC) 
andSubaseMnt~f-Contact(F0C). 

2.3 QA OfficePs RE?s1xx1sibility 

The @L Officer reports inI epen%nUytoAtlantic'spreSidentand 
hasfullauthoritytoactirdependentlyfmnthetfxhni~mnagement 
OftheIRplqram. HewillserveasAtlarrtictsprbarycontactwith 
the Northern Divisim's QA staff, if so 3zqueeabytheEIc. He 

-4- 



ENGINEER-IN-CHARGE SUBASE 

A. TOWNSEL POINT-OF-CONTACT 

W. MANSFIELD 

I 

QA OFFlCIiR 
D.UNltES 

HEALTH AND SAFETY 
OFFlCER 

PROJECT MANAGER 

J. RIPP P. BURGESS, P.E. 
I 

FIELD GC MANAGER 

-II 

FIELD TEAM LEADER 
HEALTH RISK 

C. KRAEMER 
ASSESSMENT 

C. MENZIE 
LAB QC COORDINATOR 

CAMBRIDGE 
ANALYTICAL 
ASSOCIATES 

r 
ATLANTIC SUBCONTRACTORS 

SITE PERSONNEL 
RADiATlON SAFETY 

J. CUTLER WESTON GEOPHYSICAL 
M. WEBSTER EAST COAST DRILLING 
8. HEDBERG LAFRAMBOISE DRILLING 
L. METCALF CAMBRIDGE ANALYTICAL 

L 

HSTALLATION RESTORATION STUDY FIGURE Z- 1 

NAVAL SUBMARINE BASE 
PROJECT ORGANIZATION 

NEW LONDON 
GROTON, CT ATlANllC PMRONMNTAL SUMCES, INC. 
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AFieldQC0xmIinatorhasbeenselectedforthispmject. The 
FieldQC CmmJina~willworkwiththefieldteamdur~ 
preparationsfor~saTapling~,andalsodurirrgconductof 
field work. He/shewillbeonsiteto -~lrequiredczC 
proceauresarefoll~;willinitiateinf~and/orfonnal 
correctiveactions,as IYxesay;andwillmairrtainandreportQc 
recardsandresultstOtkreAt;larrticprOj~~~and~Offices. 
'Ihe~fieldcoordinatorwillalsoserveasthecA/Qc~~forthe 
project. Thispersonwillberesponsibleforensur~allanalytical 
delivembleshwebeenreceimdand 
toNEEmIevelcGuidelines. 

subsequerrtlyvaltiteda~ 

2.5 Laboratory OC! Coordhator 

1. 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

AssistthePmject/TaskManagerhspecifyingBA/czc 
procedurestObeuseddUl-*thestudy. 

m?l-acm andtechniquesto assurethattbe 
la3mratorya&ievesestabUshed~ of quality. 

lWaluatedataqualityandmai.ntain~ onmlatedQC 
charts and other pertinent infornlation. 

Mmitorlaboratoryactivitiestodetenhecmformancewith 
authorizedQApolicy. 

Cbodinateintemalaudits. 

Review performance evaluation results. 

Adxninisterintralaboratoryandinterlabora~BAefforts. 

PrepamQArepoxtstoIIlanagelnent. 

-6- 



3.0 - E!mmmEs 

3.1 -on 

The followirqmatriceswillbecollectedduringthe field 
investigati.onst&yattheelmenSub&esites: soil,mdiment, 
surfacewater,andgmuWwater. Allsa~@ecollecticmand 
IllOXitZ~p~El?Sdiscussed intheFieldSan@irrgPlananda 
listofFnmc&wmtobefoll~isf~in~Aofthis 
dtxmmnt (meactual procechrresareinwAoftiField 

AllmediasaIrples collectedwillbehaMledin 
Asmmce/QualityContmlProjectPlan, 

3.2 selection0fS~1iraa~tions 

?halocationsof~lwrfar~~oftheelenrensi~atthe 
subaseappearintheFieldSmplingPlan. 
collected at each site 

Asurmaryofsamplestibe 

Planandare 
appearsinSection4.0 oftheFieldsanrp?ling 

premkedinAppmdixBofthisdocmmt. 

3.3 SanwlecOllection,mxilimfandshi~inq 

CbmkalhaHLinginthe field. 

. 
V-=t=== , presewatives and holding times are listed in 

Tables 3-l and Table 3-2. 

Thegenerallisti.ngofQcsamplestobeincl~in~ 
sanplirq event is pr~ided in Table 3-3. 

A sequentially Tnrmbered samplel&elwillbe filledoutatthe 
ti.=ofsaqlirqbyAtlantic's field pemomelaccoxdiqtothe 
pmperpmcedwsitwillbeattachedtoeachcmkinerwitbthe 
follawing informatim: 

1. Site nannber/project nrmiber 
2. Fieldidentificationorsample stationrnmber 
3. Dateandtimeofcollecticul 
4. Designationasgraborcmposite 
5. Matrix 
6. signa~ofsaInples 
7. Peservationused 
8. Generaltypeofanalysistobe~ 



TABLE 3-l 

IN~oN-oNsruDY 
NAVALNEMRINEE!ASE-NENILDNIIN 

GRuroN, a3-aacmm 

FVesaxative 
HoldinqTime 

Soil Water 

Volatiles by gas 
--Y/- 
- w/w 

FCB/pesticides 

Ektractableoqanics 

chrcauimvl 

Water - 4O-ml 
glass vial with 
!tkflon-linedsegpta 

soil-glasswith 
lkflm-linedsepta 

G, Teflon-lined- 
lid 

G, 'Ibflon-lined- 
lid 

P, G 

P, G 

P, G 

Pt G 

cool, 4Oc 14 days 14 days 

Cool, 4Oc 

cbol, 4Oc 

Extract within Extract withi.n 
10 days, 5days, 
analyze40 analyze40 
days says 

ExtractwithinExtractwithin 
10 dw% 5&I=, 
analyze40 analyze40 
says days 

HN03 topHc2 61nonths 61mnths 

HQ to*2 30 days 30 days 

Naotsto~l2 14 days 14 days 
Cm1 4& and 0.6 g 
ascorbic acid if 
residualchlorinepmsent 

HNo3 topH<2 24 h 24 h 



TABJX 3-2 

INmoN-oNsluDY 
NAVALSB&RINEBAsE-NEMIDIK0N 

GROION, -cur 

BANDHOK)INGTIMESFoREpA-DoixIMEKT SW-846 (3rd cd.) 

FEtEmeter -tive 
Holdim Time 

soil Water 

Volatiles by Gem 
andGc 

cp FCF?&e&icides 

Extractableoqanics 

cillnmium PI G 

wtlter - 400ml Cool, 4Oc 
glassvialwith 

14 days 14 days 

Teflon-linedsepta 

Soil-glasswith 
Teflon-linedsepta 

G, Teflon-lined- 
lid 

G,Teflon-lined- 
lid 

P, G 

P, G 

Pt G 

Cool, 4Oc ExtractwithinExtractwithin 
7QF, 7days, 
analyze40 analyze40 
says days 

Cool, 4Oc Extract within Extzact within 
7days, 7days, 
analyze40 analyze40 
days says 

m3tcw 6months 61mnths 

m3t=pH<2 30 days 30 days 

NaoHtopixl2 14 
C&o1 4OC add 

days 14 days 
0.6 g 

ascorbic acid if 
residualchlorinepmsent 

HNo3 topH<2 24 h 24 h 



T?iBLE 3-3 

lINammmoN-oNsNMl 
NAVALSUMARlWB?SE-NEWIXMEQN 

GRUION, o3IwEmIm 

Type of !Sanple 

Trip Blank (for volatiles only) 

Eqllie Rimate 

FieldBlank 

Field Cuplicates3 

RefereeIXplicate3 

NA1 l/coOl~ 

l/&Y l/&Y 

l/smIXe/evti foralllenrels 
andallarralytes 

10% 10% 

Collect at direction of 
-projec--w= 

1. NA-NutA@icable 

. Othersa.@esareheldanUnalyzehnly 
ifevidenceofczmb&atedexists. 

3. Theduplicatemstbetakenfrumthesamzsaxplewhichwill 
becaaaethelaboratorymatrix/spikeduplicatefororganicsorfor 
thesampleusedasaduplicateininorgmicanalysis. 

-lO- 



Aftersampleshavebeencollected,theywillbeplacadina 
~~~coolerandkeptcoolwithfrozenblueicepa~. Eat% 
saqleaxhinerwillbewrappedinbuWlepackhqforshi~to 
thelaboxatorybyanovernightcarriersewice. Sampleoonhhem 
Willbe securedusingnylon~ingtapeandalstodyseals. 

The&ain-of-custody(CDC)recoxdwillaccmpany allEUllplest0 
prwide~~~ofall~l~collectedandtotrace~le 
possession.Chain-of-cu&cdypmc&mesarediscussedind&ailin 
section 4.0 of this docmmlt. 

Afterallthesan@ecmkhers havebeen filledandpmperly 
stored,fieldtesting willbeperformed. Threeparameterswillbe 
measuredinthefieldforall aqueuus smples: pH, teqerature, and 
ccmdwtivity. ThesemeasuremerYtswillbetakenfrcaaaseparate 
cQntahr~~willnatbe~ttedtotheldboratoryfor 
analysis. Temperamwillbe- illmdiately upon collection 
ofall~water~surfaaewatersarrq?les,asitissutijectto 
themstrapidcharqe. ConductivityandpHwil.lbemasumdwith elec;tyenicprcbes,~~willbecl~withorganic-freedistilled wkerinbetween each usage. AtlanticwilluseaYS1Model33 SC2 
~fortemperatureaMcxmdwtivity~~an0RI0N407A 
specificationmterforpHmeammmmts. 

upanreceipt,thelaboratoryshallsignandksepccrpiesof~ 
airbill. TheCX2Cshallbesigned. Thetempemtumofthecooler 
shallbemasuredanddocmmted. Thecuklitionofthesa@es&mll 
bed- IfanybreakageordhcqmcyarisesbetmenOOC, 
sample labels, and mqmstedanalysis,thesamplem&odianwil.l 
ncrtifythieAtl.anticprOjectManager. ThepHofinamiqsax~les 
shallbecheckedalddocmmed uponreceipt. Anydkmpamyor 
inpmp3r~ti~shallbenotedbythelaboratoryasan 
out~f-ocmtmlwentandshallbedmmmtedona c!ormdive action 
requestfoxmwiththecoxmctiveactiontaken. 

3.4 FieldCualitvControl tOC) Samles 

Tripblanks, equi~rinsates, fieldblanks, fieldduplicates 
ardpaterrtiallyrefereedtclpli~~willbecollectedaspartof~~ 
sauplirrgevent,inordertoascertaina 
during each salpling raund. 

measureofqualitycontml 
me follcwing sections described the 

purposebehindea&ofulesetypesof?wlples. 

3.4.1 Win Blanks 

Tripblanksaredefinedas smpleswhichoriginate fmu 
~~~watertakenfroanthelaboratorytothe~lirrgsiteand 
retumedtothelaboratoxywiththevolatileoqanic (VUA)samples. 
Onetripblankwill aumpanyeachc!oolercmhhing~,willbe 
storedatthe laboratorywiththesamples,andanalyzedbythe 
lZlbOlZ&O3Zy. TripblanksareonlyanalyzedforVOAs. 



3.4.2 Euuim Rinsates 

4ui.pmntrinsatesarethefinalanalyte-freew&errinsef3mn 
equipmntcleanirqcollecteddailyduriqasanplingevent. 
Initially, sanples fmmWeryotherdaywillbeanalyzed. If 
anQtesperkimktotheprojectarefouMintherinsate,the 
rmainhg~les willbeanalyzed. Theresultsfrmtheblankswill beusedtoflagorassess thelwelsofanalytesinthesanples. 
Tbisaqarisonisnadedurirqdatavalidatia~ Therinsatesare 
amlyzedforthesalnepammehm astherelatedsamples. 

3.4.3 Field Blanks 

Fieldblankscunsistofthe sourcewaterusedin~tion 
EUldsteamCl~. Ata minhm, mefieldblankfrcmeachevent 
andeach kSaKzeofwaterwillbecoll~andanalyzedforthesame 
pammtemastherelated samples. 

3.4.4 Field Dmlicates/sDlits 

D@h&esorsplits forsoil sa@esamcollected, 
AllsaqlesexceptvoAsamhcmgenizedand 

Volatilesarenutmixed,butselectsegmntsofsoilare 
taken'framthel~ofthe~~t~andplacedin40aiLglass 
vials.split-spoonl~canbeused,sealedandshippedtothe 
laboratoryfar~l~if~projectAPPSI\Q~~~~. 
Xbeduplicates forwater~leswillbecollecteds~tanecrusly. 
Fieldduplicateswillbe collectedat a frequenq 
laatrix for Level CQC. 

of 10% per sample 
Alltheduplicateswillbe sent tothe 

laboratory. Ihe sample sanplesused for fieldduplicateswillbe 
splitby~laboratoryandbe~asthelabaratory~icateor 
matrix spike. This means that for the duplicate sample, them will 
beanalysesofthenormalsaxple, thefieldduplicate, andthe 
laboratorymatrixspike/duplicdte. 

3.4.5 F&feree Dmlicxkes 

~~cates/splitswillbesenttoadesi~~~feree~ 
laboratoryifreqlato~ (stateo~region) collectsplitsanplpn or 
ifaspecialpmblemcccurs insarpleanalysis or collection. These 
~~cates/splitsarecoll~andanalyzedin~ti~tothe field 
dq@icatesmntionedintheprevicmsparagra~. 

3.5 Field Decontamination procedures 

Drill rigs will be stem cleaned prior to entering the Mxise 
and drilling equim will be decontaminated prior to mving to 
individual sites. Drilling equipment used for mltiple boreholes 
will be decontmninated prior to each boring at the site. All major 
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-tinn will be ~atthecentraldembmhationarea 
nearAthntic~sbaseofcperation. Minordecmhbationsuchas 
cleaning of split-q?oons 
perfoxmwiateachsite. 

and~Wl@ingeqlli~Willbe 
Split-spoons alongwithstainlesssteel or 

teflonspatulas,andstainlesssteel~panswillbe 
deccmmbtedLE3ingthefollowiIxJpmc&res: 

1. washandscrubwithalcwox deagentintapwatert 

2. Rinsewititapwater; 

3. RinsewithlO%nit~icacid (onlyifmtalsarebeing 
ailalyzed) t 

4. Rins8withdistilled/dei~zedwatert 

5. Rinsewitimethanol; 
. 

6. Rinsewithdistilled/deionizedwater( delwmemtedtobe 
analyte-free) i 

7.Airdrp on clean polyethyiene sheet* 

NCQE: Step3arxI4maybeomittedifsamplingdevicesarenctused 
forinoryanicsanplecollection. 

IIlOrdertO minimizelogisticdldifficultiesand~~~of 
wntminatedclefluids,aprocedure hasbeenestablishedfor 
~ltoW&1deccartarmM .' tion. AlldrillingwillbedoIIecverplastic 
linersandcacethe~l~orwellsare~lete,thsplastic 
line, axtthgsanddevel~wa*maybe dnmanedcmsite for 
possible offsite dkposal as specified in the Field Samp1i.q Plan. 
~lcaartaminateddrillingtoolswillbeFlrappedinplasticandmcnred 
tothecentraldemnhnhtionareaforcl~priortomwirrgto 
thenextlocation. 
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Aloagwiththesamplelabellirqrec@mmbprewntedin 
Section3.3, achah-of-awtodyrecotiwillbecmghtedatthetim 
ofsan@ixqandaccmpanysmples betweenthe field-the laborabry. me followinginforInation willbe pxwidedonthe 
chain-of-awtodyform: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Project name/nmber 

signa~ofsamqJling~ 

Sample site nuher/sample number 

mteandtimofcollecticn 

Graborccwposite 

signaturesanddatesand~ofindividudlsinvolvedin 
transferringsamples 

Sample matrix (hcluded in the sanple number) 

Thefieldchain-of-cmtodyiscmpletewhmsanplesam 
transferredto cvernightcarriers.EpAdoesnotrequimavemight 
cazi~towntinuealcwithintheir0xganizationto~1etethe 
OX. when~lesarereceivedatthelaboratory,~~~will 
signthechain-of-cwtody form 

Smple analysis request sheets serve as official aammication 
tothelaborataryoftheparticularandlysisrequiredforBach~le 
andprovidefurther evidencethattheCDC isconplete. 

OOCreoordsinitiatedinthefieldshallbeplacedinaplastic 
CaverandtapedtotheinsideoftheshippirwJ~usedfor 
-0 
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5.0 ANALYTIQ&ETuxamm 

=-PP==d- willbeusedforallchemhland&sical 
analysesu&&xkenduringthisInstallatian 
Target(-Q==d* (TCL) 

F4storation stay. 
pElzmamwillbeanalyzedbyc!LP 

pmtocolsforbouloqnicandinorganicanal~.~~ 
also~liest~SW846,ASTMandFederalF&&ter. 

AQ&/QC~PlantitheproposedanalyticallWtory 
iSsutrnitted~With#iSdocumerrt. Uponfinal~ofthe 
wntractlaboratcry,thisQA/czcPlanwillbe~isedtcincludemcffe 
laboratoxyspecificpertbmt Q?i/Qc information. 
bel~isalistofthehemical 

H-J==,- 
pzmmtem planned for analysis 

durin3~Step1ammep2investigations.~Targetocanpand 
Iist(TcL)isulesuiteofpalmetmtobede&mined cnsmplesof 
soil,sedhmt,surfacewater,and~wa~. InthemAsed 
QmcPlan+dditionalanalytical~maybe~ra~ 
Atlanticispl~~acePabinatianof GCplusGCFZS foranalysis, 
hrrwwer, inmmningnewsites, lowdetectionlhitr#oc#dureswill 
bepmferred. GC/BBanalysiswillbeusedjudici.lytoeither 
analyzencn-recognizableorunknown wntmination or to verify clean 
areaS. 

Atlanticalsoisplamirqon~ting 
fieldanalytical 

-Y -=-Ped 
~ithasusedwhi~havenotbeen 

officially sanctioned. Tll'3S8~Wi.regardtOSOilgasanalysiS. 
At+nticwillusepmedmes dwelopedfroma~EPAsen&arson 
theuseofporbblegas ch?mmtogmphs for field-. Atlantic 
~~~~~~,usathe~~offildGcanalysls forreporting 

-tioIl. 1tistheintenttousescilgas 
amlysisasatoolfortheidentificationofhi@cantaminarrt zones 
andthefinaldesignofthedrillingprogram. 

Alloqanic CXRpU&analysesWillbeconductedaccardingto 
the U.S. EPA CLP, Statement of Work, dated Sepbmber 3, 1985, or the 
latestversionatthetimeofanalysis. %heorgan.ic~ . 
cO&aXEdintheTQLWillbedetWlWdU&lCJpravenlnstnrmerrtsand 
techniques tc identify and quantify volatile, semi-volatile arrd 
pesticidewmpomds. melmcoqomdsareshowninm1es 5-l 
through 5-4, respectively. 

sOilextractianfororganicaradinorganicl~~behaviorwill 
beperformdusingtheTcxicity Chara~istic~procedure 
(TcLp)analysisdescribedintheNw~7,1986FederalRegister. 

Atlarrticanditsp~laboratoryreoognizethattheprocedtureis 
onlypmpcsedandnewrwisionsarepemlhg. ThelatestTcLpMethod 
atthetimeofanalysiswillbe incorporated intotheprcgram. 
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cY3ll.B 
vinylchloride E 
x-sfz* Acetone 

l,l-Dichlorpethane 
1,1-DhAl.m 

chloroform 
1,2-Dichlm (cis ard trans) 
1,2-Dichlm 

2-m 
czleon lzetmaloride 

1,1,1JIkichln 

=cmcdidllB 
Virrylacetate 

1,2-Didil~ 
1,1,2,2dJetrachlo~ 

~ichlomethem 
Texans-1,3-Dichlo 
Dim- 

1,1,2+?ridllolLmeeam Benzene 
cis-1,3-Dichloropropene 
EJ3xmform 

2-chlomethyLvinyletha 
2-Hexanone 

4-Methyl-2-pentanone T&EChl.0- 
TblUeIE ChlOrabenz~ 
Ethyl benzene 
Tutal xylenes 
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TABT.E 5-2 

SEMI-voa 

FWnol. 
2-chlw1 
1,4-Dichlombenzene 
1,2-DicMorcbenzene 
Bis(2-chlom' Isapropyl) ether 
N-Ni Ni~m?Y~- 

2-Nitmphenol 
Benzoic acid 
2,4-Dichlo1qhet101 
NaphtAalene 
HeElc?hlmene 

=ff=tmm-- 
2,4,6~ichlomphenol 
2-chl~thalene 
Dimethyl@&halate 
3-Nitmmiline 
2,4-Dinit~xpheml 
Dibenzofuran 
2,6-Dinitrutol~ 
4-QiLorophenyl -ether 
4-Nitxuaniline 
N-nitzmodiphenylamix~ 
Hexachlorabenzene 
Fh- 
Di-n-bu&lphthalate 

3,31-Dichlombenzidine 
Bis(2-ethylhexyl)phthalate 
Di-n-o&y1 phthalate 
Benzo(k)fluo~ 
=0,2,3-cdm=1= 
Benzo(g,h,i)perylene 

Bie(2-cbloroethyl) ether 
1,3-Dichlozxdxnzene 

?&FE 
4VlPh=ol 
Hexachl- 
Isaphorane 
2 ,I-Dimethylphenl 
yy~--w' methane 

olmbenzene 
4slloImdline 
4-chlorw3-nlethyl~l 
(para-chlorolaeta-cresol) 

HWlChlO?33C&l~ 
2,4,5Jndhlompheml 
2-Nitxuaniline 
AceMphthyl- 
-*the= 
4-Nitmphenol 
2,4-DiniWluene 
Diethylphthalate 
Fluorene 
4,6-Dinitn~2-metbylphenol 
4-w-w 
l?Wtachl~ 
zinthram 
Fluomnthene 
ButylbenzylphUmlate 
Benzo(a)amthmcene 

Benzo(b)fluomnthene 
B=Wa)m== 
Dibenzo(a,h)anthracene 
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Tl4RGETmL;csT (EL) 
I%sTIcIDEs, x!Bs 

alpha-BHC 
delta-BHC 
Heptadilar 

EfizEE= - 
Eltxirin 
4,4'-Dm 
Ehdcsulfan6ulfate 
EMIAn- 
ChlOrdane 
ARXLCR-1016 
AIEDCILXR-1232 
AFUXUX-I.248 
Al.260 

b&CPBHC 
w-= t-1 
Aldrin 
EtdcsulfanI 
4,4'-DDE 
EhdosulfanII 
EndrhW 
4,4'-MJT 
Mewor 
Taxaphene 
ARcxmR-I.221 
m-l.242 
AruxmR-I.254 
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*inmry 
Barium 
Bomn 
CalCiUm cobalt 
Magnaim 

Fotassim 
silver 
Thallium 
zinc 
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5.2 AnaltiicalMethcdola&es 

meamlytical~ tobeusedinthispmjectare 8 ~intheEPAManualsMethodsfor~~~AnalvsisofWater 
andWastes,Me&ods forOmanicAnalvsisofMLmicimlandIndustrial 
Wastewater, Test Methods for Evaluatinu Solid Wastes &W-8461, 
Ccntract Laboratory Prcuram Statement of Work for Inomanic Analvsis, 
Multi-m3ia.MUti-ccmmtm tion, Ratision No. 7/85, and Contract 
LaboratorvProaramS~~ofWorkforOremnicAnalvsis, 
Miilti-mdia.MUti other methods Vtion, Revision No. 7/87. 
llElybetakenfX3UAEHA - standard Methods for the Exminatim of 
Water arx3 WastewaterandASIM-TheAnnualEcokofASIMSbMards 
These methods are nmmnarized in Table 5-5 for organic ParametersA 
Table506 forinoxyanic~. 
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TABLE 5-5 

-ON-ON- 
NATALlsuElMARINEB?&SE-NEHUNXIN 

-, CoNNEmIcuT 

constituent MethodReference Method Description 

Volatile Oqanic Cmpouds 

Volatile Oqanic w 
o=em-w 

Volatile 0qani.c Compom% 
(Amnatic) 

SemivolatileOrganics- 

/"c" 
Acid/Base/Neutral 
EkbWtdbleS 

Pesticides/XCBe 

Herbicidea(Aqueous) 

Oil and Grease 

EDBandDBB 

ModifiedMethod 
624/8240/524 
(1,2,5) 

Ufiedrhthod 
601/8010/502 
(1,2,5) 

McdifiedMethod 
602/8020/503 
(~2~5) 

ModifiedMethod 
625/8270 (1,2) 

McdifiedMethod 
608/8080 (1,2) 

MaAifiedMethod 
509B/8l50 (2,5) 

- 2/6 (3) 

Method 413.1 (4) 
503 D (6) 

l.&khod 413.2 (4) 

- 504 (5) 

sclw 7/87 (7) 

m amfi -w, gas -wygY/ 
halogenspecific (Hall) cletecb 

Augedt=p, gaswtosam~/ 
photoionizati~ detection 

SolVentextmcti~, gae 
--/el- capture 
detection 

Solventextractioa,derivatization, 
el- capture 

Solvent extraction, gas 
chrmatogaphy/flame ionization 
detection 

Solvent extraction, gravhstric 
dete3minaticxl 

Solvent extraction, infmred 

Mi-ction, gas chrmnawphy 

voc, BNA, F+aticides/FcB 

(Continued) 
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TABLE 5-5 (W) 

-ON-ONSIUDY 
NAVAL-BASE-NEW- 

GRMW, alNNEmIa?r 

1. U.S. EPA 1984. Methods for Omanic Chemical Analysis of Mmici?xl and 
IEndu&rial Wastewater. AppenIh A. 4OCFR Part 136. Federal Resister, Vol. 49, 
No. 209, 1984. 

2. U.S. EPA 1986. Test Metha% for Evaluatim Solid Waste-Rwsical/Chemical 
M&hOdS. SW-846ThixdEITition. Office of Solid Waste, U.S. EPA, 
Washiqbn, D.C. 

3. Warrm, J.S. 1978. Chemical&aracteristicsofMarineSamles. API 
publication No. 4307. API, Washiqbn, D.C. 

4. U.S. EPA 1979. Methods forChemicalAnalvsisofWaterandWaste% EPA 
600/4-79-020 (lWd.sed, March 1983). EpA/EMsL, Cincimati, MO. 

5. U.S. EPA 1986. Methods fortheDeterminationofOmanicCcmmMs 
I 

FhishedDrhkimWaterandRawSourceWater. EF+&/ENSL,Cir&mati~Ohio. 

6. AWA 1985. standard Bkthods for the Examination of Water t Wastewater. 
SkteenthFdzkion. AmericanPublicHealthAssociatim, Washb@n, D.C. 

7. U.S. EEA 1987. Omanic Analvsis for Multi-Media, MbltiQmcentmti& 
Statement of Work, Revision 7/87. 
WCLP, Washiqbn, D.C. 

U.S. contract Laboratory prograan. 
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TABIE 5-6 

constim MethodRefaence Method Description 

SampleRreparation 

(EpToxicity) Sample 
Preparation 

Metals- 

Al- 

- 

Arsenic 

Barium 

mllium 

cadmium 

-um 

Iron 

&ad 

Method 3010/3020/3050 (1) 

Method 1310 (1) 

As specified klcw 
Aqueous/Solids 

Method 200.7/6010 (1,2) 

Method 200.7/6010; 
204.2/7041 (1,2) 

Method 200.7/6010: 
206.2/7060 (1,2) 

Method 200.7/6010 (1,2) 

Method 200.7/6010 (1,2) 

Method 200.7/6010; 
213.2/7131 (1,2) 

Method 200.7/6010 (1,2) 

Method 200.7/6010 (1,2) 

M&hod 200.7/6010 (1,2) 

Method 200.7/6010; 
239&2/7421 (1,2) 

Method 200.7/6010 (1,2) 

Acid-digestion 

EPTbxicityExtraction 

IrwctivelyCoupledArgrm 
PlasnmW.ssion~ 
(IW 

1CP;GraphiteFbmaceAtcmic 

ICP;GFmS 

ICP 

ICP 

ICP; GFAAS 

ICP 

ICP 

ICP 
, 

ICP;GFmS 

ICP 

(mntinued) 
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TABLE 5-6 (-) 

constituent MethcdReference Method Description 

Method 245.5/7470 (1,2) 

Nickel Method 200.7/6010 (1,2) 

Selenium Method 200.7/6010; 
270.2/7740 (1,2) 

silver -, 200.7/6010 (1,2) 

SOdiUlU Method 200.7/6010 (1,2) 

Thallium Method 200.7/6010; 
279.2/78441 (1,2) 

Zinc Method 200.7/6010 (1,2) 

CLP Metals SCM 785 (3) 

HaKznesS Method 314A (3) 

Conventional pOllutants - 

Acidity Method 305.1 (2) 

Alkalinity Methd 310.1 (2) 

Anmonia Method 350.1 (2) 

Biochemicaloxygen Method 405.1 (2) 
- WD) 

BiochemicalOxygen Method 405.1 (2) 
Dlzanad, carbonaceous 
P=') 

c2lmical. oxygen Method 410.4 (2) 
- WD) 

Cold-vapor 
Atcmic Adsorptian 

ICP 

1-t 

ICP 

ICP 

ICP; 

ICP 

ICP; 

ICP; by calculation 

Titrimstric 

Titrimtric 

Autmated cOlorhtric 

5 days at 20°C 

5 days at 20°C; Nitmgen 
Inhibited 

Colorinkric 

/ (canttied) 
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TABXE 5-6 (CONTINUED) 

INsnmmLoN~oNsTuDY 
N?SVAL~BASE-NEWLCWDCN 

GFaYIoN, aImcuT 

SUMMARYOFINCXANIC ANPUTICALMEIHO~ 

constituent MethodF4efw Method~iption 

Chloride 

Color 

CoMuctivity 

cyariiae (-=J-) 

Cyanide (amnable) 

He3Ewalent cr 

Nitrate 

Nitrite 

Orthaphosphate 

PH. 

FMnols 

Phosphorus w-1 

Silica 

Method 300.1;325/3 (2) 

Method 110.2 (2) 

Method 120.1 (2) 

Method 335.23335.3/9010 
(~2~4) 

l4ethaA 335.1/9010 (112) 

SM 785 (4) 

300.1;340.2 (2) 

218.3/218.5/7195 

300.0t353.2 (2) 

300.0t353.2 (2) 

365.3 (2) 

l50.1/9040 (1,2) 

420.2/9066 (1,2) 

365.3 (2) 

200.7 (2) 

1onm- 
Tith&ric 

Cclorhatric, Pta 

specific B 

Distillation, Colorimtric/ 
Alxtmlated 

Chlorination, Distillation, 
oOlorin&ric 

Distillatian, oOlorimtric/ 
Alxtomated 

1cm~togra~;Ion 
Selective Electrde 

coprecipitation, 18 

Colorhstric, Ascotiic Acid 

ElMic 

Distillation, Automted 
Colorimtric 

Colometric, Ascorbic Acid 

Filtration: 18 

(continued) 
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TABU 5-6 (-) 

WON-ON- 
NAmmBAsE-NEWIQNM%J 

GRUIW, -CUT 

SUMMARYOFINCXANICANALYTICALMG13Kx)6 

constituent MethcdReference MethodDescription 

Solids - 

-dissolved(Tns) Merthod 160.1 (2) Gravinmtric, dried at 180°C 
-w ('Iss) Method 160.2 (2) GravSc, dried at 103-105°C 
-total (W Method 160.3 (2) Gravimetric, dried at 103-105°C 
-volatile(TVS) Method 160.4 (2) Gravhmtric, ignition at 550°C 
- settleable (SS) Methcd 160.5 (2) Volumetric, Imhoff Cone 

Sulfide Method 376.l/9030 (1,2) 

Sulfate Methcd 300.1;375.2;375.4/ 
9038 (1,2) 

Sulfite Methcd 377.1 (2) 

Surfactants(MEAS) Method 425.1 (2) 

TotalorganiC- Method 4X5.2/9060 (1,2) 
P-w 

TWal Kjeldahl. Nitrogen Method 351.2 (2) 
Pw 

Tbxbidity Method 180.1 (2) 

Titrimtric, iodine 

Ian Cbmanatqraghy; Colorimtric; 
Tu&idimetric 

Titrin&ric 

Colorimtric 

PersulfateOxidation, W 

Semi-A,utcanatedcOlorimetric 

Nephehmtric 

1. 

2. 

3. 

4. 

F--- 

U.S. EPA 1982. Test Methods for hJaluatinu Solid Waste-Rwsical/C%emical 
Methods. SW-846 (SW Elition). 
Washiqbn, D.C. 

Office of Solid Waste, U.S. EPA, 

U.S. EF?A 1979. Methods forchemical AnalvsisofWaterandWastes. EPA 
600/4-79-020 (Revised, March 1983). E.PA,/EMSL, Cincimati, Ohio. 

AH-IA, 1985. Stmdard Methods for the Examination of Water aM Wastewater. 
Sixteenth Edition, American Public Hedlth Associates, Washiqbn, D.C. 
U.S. EPA 1985. 

Inorganic Analysis for Multi-Media, MQlti-Concentration, Statemnt of Work, 
785. U.S. EPAContract LaboratoryFmgram. EPA&u?, Washington, D.C. 
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6.0 

Thedataqualityobjectives forallmammmts (field- 
laboratory)includecansideratiansofprecisian,accuracy,and 
ccmpletenessasdesmAedbelow. 

6.1 Precision 

Theprecisionofamammnmt isanexpressionofmutual 
agreemnt of mltiple maswmmt valLlesofthesmep?zqxty 
coMmteduWerprescxibedsimilarccmAitions. Precisionreflscts 
therepeatabilityofthe~. Precisionisevaluatedmst 
duectlybymcordhgandcmpariqmltiple measurementsofthesame 
pamn&eronthesamssaqleuMerthesameconditions.Precisionis 
usually expmmed in terms of - deviation. 
objectives for TCL 

ThepxwA.sion 
pamm&em are specified in the Qs pmtccols. 

Ekqgkasothenheapecifisdbythemthod, theQC&jective for 
precisionuWerthispmjectwillbe_+2Opercent (relativepsment 
diffemnce)asdelmAmdbyduplicateanalyses. Therelative 
pementdifference (RFD) is calcrulated as: 

RPD= l/2 x VI. -v2 x100 
m + w 

where: VI v2 =tw0valuesobtainedbyanalyzingduplica~ 

6.2 Accuracy 

me degree of accuracyofamammmntisbased~acoxqarison 
ofthemeasuredvaluewithanacceptedreference ortruevalue,oris 
ameasureofsystembias. Accuracyofananalyticalp~is 
best deter&M based on analysis of a kmwn or %piked~~ sauple 
quantity. Thedegmeofa-cyandthe reccrveryofanalytetobe 
expe&edfortheanalysisofQAsanq?lesandspikedsalnplesis 
depwhltuponthematrix,~ofanalysis,ard~or 
d~beirrgdeterminedhtheanalysi.S. Thecancentratianofthe 
analyterelativetothe~~limitisalsoamajorfactorin 
deteminhgthea-cyofthe -. Exceptas- 
specifiedbyamethod, theQCobjective for a-cymlerthis 
projectwillbe 75 to125 percent (percent recavery), as- 
bysanq?lespikerecuveries. Altematively, a-cymaybeassessed 
xp analysis of apprapriate standardreferencematerials, 

standards, orothersanples, asavailable. Thepercent 
recoveryiscalculatedas: 
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% recovery = ss - so x 100 
S 

where: Ss=valueobtahedbyanalyzingthesamplewiththe 
spike added. 

SO= BackgmuxIvalue,ie.thevalueobtainedby 
analyzingthesamplewithoutaspike. 

S =c!cm&rationofthespikeaddedtoss. 

6.3 Ccmleteness 

Cempletenessisamasureoftheanmntofvaliddatabta.med 
fmxkthe- system relative to the armmt anticipated Aer 
ideal coratim. Thisproject~sQC&jective forconpleteness, as . 
detemmdbythepexcenbgeofvaliddatagmerated,willbe~90 
pement. ThefomkiLatobeusedtoedimate conqletenessis: 

, C = 100 J- 
T 

where:c=l?ement~~ 
v= Ncrmberofjudgemenbdetermbedvalid 
T =Tut2llnumberof~ 
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7.0 -AC!T'ION 

Atlantic anI CAA recognizeandhaveestablishedmthodsto 
contmlnonconformiqfieldtianalyticdlpmcedwes. TheQj/QC 
Planpmvidedbythepmposedanalyticallaboratorydocumentstheir 
comectiveactionplan. Cmrectiveactionscanbeofthreefonus: 

Eacchisdiscussed 
uumdiate loq-temandthoseappliedtoout-of -mntYDlm 

inlightofthe activities planned inthe 
Installaticin BsWrati~StudyattheSubase. 

7.1 mmediatecoYrectiveAction 

l3mediateactionappliestofieldandanalyticalpmmdumsthat 
canbeinstitutedasnonualoperatingpmcedumsthatwwldprwent 
thegenerationofpoorqualitydata. mese+qpesofactionsare 
consideredinfo~andonlyrequirenoting~ellnsand~ons 
inthefieldlmwmokS orlaboratoryrtoteboaks. Theuseoftrained 
fieldandlakorahypermnelwillimreasetheawammssof 
pmblem!3mquirkqinmEdiate corrective action. 

QpesofsituationsM&hmuldrequimhnediatecm?xctive 
actioninthefieldinclude: 

1. Drillrigbreahathrowoutbear~ 

2. HNumeterwillnotzero 

3. smplingpumpsdonotoperate 

4. Gmutentersawell smempossiblycontaminati.rqawell 

Ifimmeaiateco~veadionsare~~o~thenAtlantic 
will apply fomalizedlong-tenucorrectiveaction. 

7.2 LonW&xm Corrective Action 

A lorq-tm~ cormctiveactionmaybeidentifiedby ~lmswith 
-~thJprocedures, theuseofcontmlcharts,orthe 
resultof~ormance orsystemaudits. ~qual.itypr&lemwhich 
cannotbesolvedbyinmdiatecorrectiveaction falls intothe 
long-termcategory. TheAtlanticQAsystem ensuresthatthequality 
pmblemisreportedtoaperson responsible for correct&q it, an2 
who is part of a closed-loop action and follow-up plan. 

Theessential steps intheclosed-loopcomectiveactionsystem 
arelistedbelowZ 
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Identifyanddsfinethspmblslnt 

~i~respcrnsibilityforinvestigatingtheprabl~; 

Investigateanddeterminethecauseofthep~lexl; 

. 
Ihtemmea~veactiontoeliminatethe~~ 

Assignandacceptmsponsibilityforimplenmtirqthecmrective 
action: 

EBtablisheffectivsnessof 
it; and 

verify that the corrective actionhaselhinatedthepxcblern. 

Ibaxmtatimoftheproblezaisimportanttothesystem, A 
co~veAction~andReportfng Form (Figure 7-l) is 
pmvided. ~fonniderrtifi~theprobl~,possiblecauses,andthe 
Gfzible fo~actiononthepmblem., Ifnopersonis 

-tile for action, theQAOfficerinvestigatesthe 
situationanddetmmeswhoisresponsibleineachcase. 

TheComeckiveA&ionRsquestadF&port.ingFormalsohcludesa 
~i~~of~correctiveactionplannedandthedate itwas 

,f@-- 
taken, and space for follow-up. me QA Officer clrhecks to be sure 
thatinitialactianhasbeentakenandappearseffectiveand,atan 
a~~laterdate,clhecksagaintoseeiftheprablemhasbeen 
fullysolvsd. The QA Officer receives a aapy of all Comective 
ActionFormsandentersthsminths CorrecUveActionLog. Thislog 
ismairrtainedaspartoftheQArecordsforthepmject. 

7.3 Out-Of -CmtmlEvents andCorrscti.veAction 

out-of-Cmtroleventsareusuallyassociatedwiththeanalytical 
~onofannMtudy. CanhridgeAnalyticalprmidesintheircBA/Qc 
Planastatenmtfortheresolutionof0ut-Of -contmlevents. 
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r”” ATL?Nnc v SERVICES, INC. 

-AcmoaJREQUESTNO. 

Originator Date 

l2escriptionofproblemandwhenidentified: 

Statecauseofprdlem, ifknuwnorsmpcted: 

Seuuenceof oarrectivektion: (If noresponsiblepersonisidentified,notify 
(aA Officer hmdiately. ~tallcAfonnsto~Offioerforinitialapprcrval 
of CA.) 

StateDate,Pemon,andxtionPlaMed: 

cAInitiallyApp~by: DEltZe: 

Follcw-q Dates: 

FinalC!AAppmvalbyz D&e: 

Informatimcopiesto: 

QA OFFICER: 

PRoJEm-: 

:f--- 
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8.0 DATA~ETAN 

mepurpcseoftheDataManagementPlanistod- andtrack 
investigation data and resulti. 

8.1 Labcrator~DataManacrement 

AlllaboratorydatawillbemaMgedbytheField~coOrdinator, 
CamlR&emm. Shewillbe respcmsible forall&ain-of-cu&cdy 
mcordsam3themstersaqlelcgnctebwk. Allsampleswillbe 
mcordedinthemastersaqlelcg mtebook for fbture refsrence. 
'Ihiswillinclude~lesite,~eramrber,data,~,~l~ 
m===L -W=d, w, parameters foranalysis, 
date/methcdofshipmsnt,a1~3szntplepreserva tion. me -Will 
alsobeusedtoc3owmnt mereceiptoflaboratoxymalysisdatafrom 
thelaboratoxy. 

Thechain-of-cwtodyardmastersamplelcgnotebo& Willbekept 
inthefilesfortheIRStudy~thecustcdyoftheProject 
-w- 
signatum. 

Themmwaloft3mdccumnbfrcnthefilewillrequirea 

Laboratorydatausedforthegenerationoffigures,~,etc. 
mustbemhwedbyanother Atlanticeniployee. AmemraMumwillbe 
P~totheProj~Managerfortheapprapriatefile~the 
subjectdata,theinformatiangenerated,theorigindl~who 
tabulatedthedata,andthereviewperson. Bothsignatueswill 
appearonthememo. 

8.2 Field Data Manacmnent 

?hedatacollectedduringthefieldinvestigatianand~ling 
willbedammted infieldmtebwks. Fieldnotebokmtrieswill 
includethe following information: 

0 Nrrmearrdtitleofauthor,dateandt~ofesltry,and 
weather conditions 
sitenameandlccation 
field imestigationobservations 
descriptionof saqlelocation 
sample collection m&h&l 
sample media, sanple I.D. number 
sample preservation 
field-ts (pH, teqxrature, cxxhctivity) 
location(distance~ frcmkncwnfieldlccations) 

Allfielderrtrieswillbemadeinwaterproofink. The field 
tesnleader,Curtis~~,willconductperiodic~offield 
entriestoinsure theiraccuracyand ccmpleteness 
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Atlarrtic's Pmject~gerwill-lallfieldncrteboaks. 
Each field nutebc&willreceiveaserializedmmberandbeissuedto 
the fieldtmmleader. Fieldnctebmbwhenccxnpletewillbe 
retumedtotheprojectfiles. 

Field data used for the generation of mbeqent infmtim 
(eg.borixq logs,reports,groundwaterelamtion,m#titorwelllogs, 
etc.)mustbereviewedbyanother Atlantictechnical employee. A 
mmowillbeprepamdtothePmjectManagerandappmp&itefile 

8.3 Pmiect Files 

The folluvirqpmject fileshavehen established forthis 
project: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

site History Information 
ww Laboratory Data MmEq- 
--A-- 
Health and Safety (HASP) 

iztxact 

s 
Site In@ectionInformation/FieldNoWmo3zs 
subase video Documentation and Ftlobgmphs 

file. 
All file infoxmationwillbeplacedchronologically ineach 

Filesremved~l&efilecabinetsmustberecordedona 
signatum sheet. Allfilesmustbereturnedtcthecabinetatthe 
conclusicnof eachday. 

8.4 'Ikchnical Calculation Review 

~~~~ati~perfonaEdforthisprojectwillinclude, 
pernmbility, gmnmdwaterflaJ~ionsandvelocity,heal~risk 
cdl~a~~,materialvolumes,engineeringcal~a~~for 
remediation,etc. AUcalculationswillbeperformedcnAtlantic 
calaalationpaperwiththepmjectnmber,date,andperson 

iZZiZ%d. 
AlltechIicalassumpu~,references willbefully 

Allcalazlationswillbereviewedtihkiatedbya 
tPZiChiCdl~Withrequired~intheSUbj&matter. 
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AFPENDIXA 

ATLANTIC’S QA B 



1020 

1021 

1022 

1023 

1030 

1031 

1040 

1041 

1042 

1050 

1051 

1060 

Title 

FieldPmcMmes forC!ollectionofSurfaceSoil Sanples 

Field procedures for Collection of SubsurfaceSoils 

Field procedures for aOllection of Surface Water and . SedmmtSamplesforHazardmsWastelktemimtion 

FieldPmceduw for Collectionof -Water Samples 
forHazaMousWastelIe~tion 

Field procedures for Logging subsurface ocaditians 
DuringTest~~andWellIcgging 

Field Pzx&bes for Logging Subsurfaceccawlitioasin 
Test Pit Ekavations 

Sanple Presemation for Solid and Liquid Matrices 

SampleQmin-Of-CmtodyProoedure 

ShippirysPzuckhw forEnvirormmtalFieldSanp1~ 

CpzrationarrdCalibrationoftheCenturyOrganic 
Vapor?malyzerModel OVA-l28 

OpcmtionandCalibrationoftheHNuSys~ 
Fhotoionizer Model PI-101 

CleaningprocedureforS~lingDevi~usedin 
EnvAtal Site Investigations 
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~OFS3WZESToBECO~ ATEACHSITE 



APPKIDII B 

p-r-- 
IYStAttATIOY RKSTOPATIOR 4TUDY 

YAVAL SUBllAPIllK BASK - IIKS LOllDOll 
CROTOI, COYYKCTICUT 

SUNHART OF SAHPLBS TO BB COLLBCTKD AT KACS SITE 

StTK 
IAIIK 

CRC DRUU 

PIKLD BLAKR IIATKII 
SURFACB BORIRG SURPAC8 GPOUYD PIKLD TRIP 8DUIPNKllT 8OURC8 KATRIX SPIRK 
SOIL SOIL 88DIllKUT VATKR VATKR DUPLICATK BUM PIU8AT~ VATBR SPIRK DUPLICATKS 

STORAGK AR81 1 1 1 1 1 1 
-------------------------------------------------------------------------------------------------------------------------- 
RUBBLK PILL 
AT RUWRKR A-IS 5 1 1 1 1 1 
--*----------------------------------------------------------------------------------------------------------------------- 

TORPKDO HOPS ¶ 1. 2 2 1 1 1 
1 1 1 1 1 1 

1 1 1 1 1 : 3 1 1 1 1 1 
-------------------------------------------------------------------------------------------------------------------------- 

GOSS cove 7 1 3 3 1 1 1 
LARDPILL 1 1 1 1 1 1 1 

I 1 1 1 1 1 1 
-------------------------------------------------------------------------------------------------------------------------- 

OBDAYll 5 1 1 1 .l 1 1 
---------------------------------------------------------------------------~---------------------------------------------- 

SPRRT ACID STORACR 7 1 2 2 1 1 1 
i ,-\ ARD DISPOSAL ARBA 1 1 1 1 1 1 

------___--------_-------------------------------------------------------------------------------------------------------- 

PORLlRR CASOLIYB 5 1 1 1 1 1 1 
STATIOU 
-------------------------;------------------------------------------------------------------------------------------------- 

ARKA A LAYDPILL 2 1 1 1 1 1 1 
1 : 7 7 1 1 1 

12 2 2 1 2 2 
-------------------------------------------------------------------------------------------------------------------------- 

ARKA A VRTLAYD 9 1 5 5 1 1 1 
2 1 1 1 1 1 

45 5 13 13 1 5 5 
11 2 2 2 1 2 2 

-----_-_------------------------------------------------------------------------------------------------------------------ 

ARKA A DOVYSTRKAl 12 2 2 1 
PAT8RCOUR888 12 2 1 : 1 

2 2 
2 2 

I 1 I 1 1 1 1 
a 1 1 1 1 1 1 

-----------------------------------------~-------------------------------------------------------------------------------- 

OVKRBAYK 10 1 1 1 1 1 1 
DISPOSAL ARKA 1 : 1 1 1 1 

2 1 1 1 1 1 
--___--__-_---_--_-------------------------------------------------------------------------------------------------------- 

DPDO ARRA 4 1 1 1 1 

24 3 12 12 1 3 : 1 1 1 1 1 1 
6 1 1 1 1 1 1 

-__-_-_____-_____--------------------------------------------------------------------------------------------------------- 

-J-- i LOVRR SUBAS 17 : 17 11 1 2 2 
26 I 1 1 3 3 

TOTAL 33 126 23 17 72 16 93 95 26 46 16 
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